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11—-5—4 


Padora coyepeur CBOAKY OCHOBHEIX JOcTHKeHMI B OOmacTH 
TaseOMArHeTH3Ma, H3JI0}KeHMe OCHOB HOBOTO — MaseoMarHuTHOrO — 
MeTOWa KOPpeANMH HW pacqeHeHHA OCaOUHEIX TONM, ONucanue 
MCTORMKH WM pesyAbTaTOB WaweOMarHATHEIX UccenoBaHHit p 3a- 
HaqHOw TypkMeHHA M HeKOTOpHX Apyrux paiionax. Jlaworca pexo- 
MeHHagua B OTHOMICHHH porpaMMb! WM MeTORMKU WalbHeimux 
MasleOMarHHTHbIX HccweqoRannH. | 
_ Huura paccanrava na mapoKue Kpyrm reonoros u reopu3HkKos, : 
&@ TaKWKe Ha UccIefOBaTeNen, NPMeTyYMaIONIMX K NaleoMarHATHEIM | 
paooraM, HalpaBueHHEIM KaK Ha paspemenue paga Bonpocos | 
cTpararpadun, Tak W Ha WayyeHMe reos0rMyeckow HcTOpuN MarHAt- 
Horo noma emu. 
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BBEJIEHHE 


B nactosljee BpeMA OoubIMOe BHAMAHMe YileIAeTCH U3y4YeHHIO 
MeTOXOB CTpaTurpamuyecKoH KoppeJAyMu Ww pacuweHeHuA HeMEIX 
OCaNOUHHX TOM. dHAaIMTeIbHHe ycllexu, AOCTATHYTHe MUHepao- 
PH4eCKUM, MATOMOTHYeCKEM, PATMO-CTpaTurpamuyecKuM HM Apyruman 
paspaOaTLIBaeMbIMH MeTOJaMH, HH B KaKOM Mepe He CHWKaeT aKTy- 
AJIbHOCTH MOMCKOB HOBEIX MeTOZOB pellleHHA 9TUX Baza4y. /leszo B TOM, 
UTO HH ONMH 13 CYINeCTBYIOINUX MCTOOB, B TOM 4UCJe HM WaeOHTOJIO- 
rmayecknH, BooOme ProBOpA, He TO3BOUAeT BHABAATb CHBXPOHHEIEe, 
B CTPporoM CMBICJIe, COOLITHA TeowormueckoK uctopuu. Jaa HeKOTO- 
pHIX MeTOZOB 3TOCTAHOBUTCA ACHHIM yKe IIpU COCTAaBIIeEHMU PeruoHalb- 
HEX CTpaturpadw@yeckux cXeM HW JIA Bcex 6e3 UCKIIOUeHHA — up 
mepexoyze K RmanetapHomy MacuiraOy. TonbkKO paqwoakKTHBHEM MeTort 
B IpHuyune cBpoOoyeu OT ITOPO HEROCTATKA, OFHAKO erO BO3MOPKHOCTH 
B CO3qaHun TpOOHHIX CTPaTurpamwyecKkuxX cCXeM HW BO3pacTHOH Koppe- 
JANE OCAaXOUHHIX TON moka elle FOBONbHO OrpaHMueHwHl. 

BosnnukHoBenne UW ObICTPOe PasBUTMe HOBOM OTpaciM reopu3snkiu— 
HaseOMarHeTH3Ma, T. @. YYeHHA O TeoMOrMmuecKOH UCTOpuM MarHUT- 
HOTO TOI SeMiu, OTKPHBaeT HOBLIe THepCHeKTHBEL B OONacTuH reo- 
XPOHONOrMM MW CTpaTarpaduu. ITH WepCMeKTUBLI CBA3AHbI C TeM, 4TO 
panzoM sapyOexKHEHIX paOoT, MpOBeqeHHHX 3a TOcweqHWUe HeCKOJIBKO 
eT, YCTAHOBIeHO CyMeCTBOBAaHHe BeCbhMa 3HAYUTeCNbHHIX W3MeHeEHUI 
MaTHUTHOTO TOMA SeMinM B TeyeHMe ee reomormuecKOH ucTopun. 
BuABICHE {Ba BUA A3MeCHCHHM MAarHATHOTO TOMA SeMEM KAK Weroro: 
Me]JIGHHOe HallpaBJeHHOe M3MeHeEHHe MATHUTHOTO NOAH, CBA3aHHOe 
C Murpayuel reorpamuyeckuX NOUIOCOB A MHBEPCUM NOMA — HeOTHO- 
KpaTHble W ObICTpHe MepeMeHEI 3HAKA MOMAPHOCTM MarHATHOrO MOJA 
SeMJIH. | , 

BosMoeKHOCTh BOCCTAHOBJICHUA YTeOMOTHMYeCKOH UCTOPHM MarHur- 
HOrO nota demim OOycIOBHeHa HasIm4uveM CBOeOOpasHEIX «OTIHEeUAT- 
KOB) j{peBHeTO MAaPHUTHOrPO TOA — B BUTE eCTECTBEHHOM OCTAaTOU- 
HOH HaMArHMYCHHOCTH TOPHEIX MOpoOR. Ira HAaMAarHMYeHHOCTL BO3HH- 
Kaet 0 BO3eMCTBMeM MAarHUTHOTO NOH SeMJIM: B W3BepsKeHHBIX. 
mopoqaX — IIpH UX OCTHBAaHHH, a B OCaROUHHX — up oOpas0BaHnn 
ocagka, OmaroyqapA mpucyTcTrBHio MeppOMarHUTHHX KOMNOHEHTOB 
(OKHCIOB #ere3a) B ero coctaBe. B tom uw ApyromM cilyyae mopora 
HAMATHHUIMBAeCTCA NO HAaNpaBIeHHIO MOKAJIbHOPO 3eEMHOFO MAFHHTHOrO 
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4 Beedenue 





UOAA s0xXu ee OOpazosanus. [puodperenuad Takum mytTeMm ecTecTBeH- 
Ha OCTAaTOUHAaH HAMATHMYCHHOCTh B pAye CiyqaeB coxpauAetca 
0 HallMX HEM, NO3BONAH PeKOHCTPyMpoBaTh jpeBHee MarHuUTHOe 
noize Seman. I[nanerapybii xapakrep KPyUHbIX U3MeHeHMM 9vToro 
NOUA WOKa3bIBaeT, KAKMe UCPCUCKTUBH MOLYT MOTeHUMANbHO TAUThCA 
B MeTORe, OCHOBAHHOM Ha W3y4eHHH LadeoMarneTa3Ma — Uepcnek- 
TUBA CTPOrO BOspacTHOH WM WlaHeTapHOM KOppesANMM ByIKaHoreH- 
HBIX HM OCaOUHHIX TOU UW CO3ssaHuA eMHOW AWA Bceli Semin reo- 
XPOHOZOPUYeCKOH WadeOMarHHUTHOH ULKaJIB. 

ITaneomMarHutHiit Metog OH Mpeqmomen ene B 1947 r. B. VW. Io- 
NOBBIM KaK MeTO PerMOHAIIbHOM OTHOCUTCNLHOM KOppeIAyUM u3Bep- 
*KCHHLIX POpMalulh. Pe3syubraTel UccleqOBAaHuM MarHUTHHX CBOMcTB 
OcCaqOUHHX LOPOF, MPOBOMBINUXCA, PIaBHEIM OO6pa30M, B TeYeHue 
NOCTeAHUX JeCAHTH eT, MOZBONAIOT HANCATLCA HA TO, ITO HOBHIM MeTON 
c TeM 7Ke ycIeXOM MO7KHO HOUHTaTBCA MPMMeHUTb W AWA pellenn” 
BOMPOCOB KOppedAlUH WM paciMeHeHWA OCAaROUHHX TOM. 

Hecmorpaé Ha TO, UTO BCA UCTOPMA USy4eHUA MArHUTHEIX CBOMCTB 
OCaAOUHHX TOPO eWBa COcTaBIAeT WBA ecATMMeTUA, a MaweoMarue- 
TH3M Kak OTPacdb TeopusHKH BO3HMKaet OYKBANbHO Ha Hallux ria- 
3aX, MOCTAHOBKA MpoOJeMH MaLeOMarHUTHOM KOppesAyMM u pacune- 
HCHHA OCAJOUHHIX TORU, WaseKO He CIyyualHa: KpoMe nOTpebuocTell 
UpakTUKH, OHA MOFTOTOBIeHAa B3HAUMTeCIbHHIM KOMM4eCTBOM paborT 
0 CM@7KHBIM, HO Upe3BHuaiHo Onm3KuM BOTpOcaM. Jrumu padotamu 
OLIM YCTAHOBICHAL BECbMA BayKHLIC NOMOKCHUA WH PAaKTH, KOTOPEIEe 
Il MOCLY#KLIM OCHOBOK BEIBU-KeHHA mwpoOuemMb. Secb HeT HAKAKOM 
BO3MOMMHOCTH Jfatb XOTA OW KpaTKuM ucTtopuyecKkuu o630p AaHHbx 
paOot, KOTOpble OTHOCATCH, Ha NePBEIM B3rTA, K CAMLIM PasIWUHEIM 
BOUpocaM — 9TO eNO CHelMaIbHOrO MOHOTpamu4eckoro uccmeOBa- 
Hua, ABTOP TO3ITOMY BEIHYKCH OrPAaHWM4MTbCA B OTHOWeHUH Oomee 
panHax padoT yHOMUHAaHHeM JHUIb HeKOTOPHIX, OCHOBHBIX, a U3 
NO3{HEMMAX IPMBeECTH TONbKO Te, KOTOPLIe HeMOCpesxCTBEHHO Ka- 
caloTca Bompoca. 

KcTecTBeHHHIM OCTaTOUHH MarHeTa#3M MAaLrHUTHOTO +Keme3sHAkKa 
OBIT “3sBecteH B Hurae, no Kpalituelt Mepe, 3a 2600 mer no Hamcit 
Oph. GHAYMTeIbHO O3Ke OLIGO yCTaHOBIeHO, 4TO UM OOmMayalwrT 
oveHb MHOTHe MarMaTH¥eckue opogn. Podepr botabn Bs 1691 r. 
OOHaPYKOL HAaIMUMe OCTATOUHOM HAMarHMueHHOCTAa y Kuapnude;i 
[Henurc6eprep (Koenigsberger) 1936]. 

B 1853 r. Menaonu, uccnenya sdpysuser LFOmuolt Uranun, ycra- 
HOBUL, ITO Ip HarpeBaHUM Ha HECKONLKO COT rpasycoB OHM TepAIOT 
OCTaTOUHYIO HAMALHMYCHHOCTL, a UP OXawTeHuM B 3CMHOM MarHuT- 
HOM Il0QJle BHOBb ee BpuoopetawrT. Jrum ObIIO HOTOHeHO Hayao 
eOMy PAY XOTA WH SUMZ0RM4eECKUX, HO MOBOMLHO MHOPOUMCICHHBIX 
paOor uO ucceqoBaHaO OCTaTOUHOM HaMarHUYeHHOCTH U3BepKeu- 
HHX NOpox wm KepamuuecKux usyenui [Mlepambe (Chevallier), 1925; 
@. 10, Jlesuxncon-Jleccuur, 1927; Maryama (Matuyama), 1929; 
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Beedenue 5 


Mepkauton (Mercanton), 1933]. Wsayyanucbh wutTpysum pasHoro 
BO3pacta, LABOBHIC MOTOKM OT TPeCTHYHHX JO ACTOPHYeCKH COBpeMeH- 
HEX BK UTeIbHO (70 1911 1.), a Take OOOMUKEHHBIe STUMU TOTO- 
KaMM PiMHbl, KepamMuka OpoH30BOrO Beka HM TaAbMTATTCKOM KyJb- 
TYPH, ITPyccKMe MW PUMCKHe Ba3shl M KUPUMIA UCTOPMIeECKUX DaMAT- 
HAKOB. Baa ycraHOBIeHh Clezylonjue makTh, KOTOpLie HeEOOXO,MMO 
OTMeTHTD: 

1) octaTOUHH MarnetTu3M OO0KeEHHEIX TIMH, KUPUMYeH HW Kepa- 
MUAKH BeECbMa YCTOMYIMB 10 OTHOMeHHI K BHCIIHUM M@aTHMTHBIM NOAM 
MU CHUIbHBIM yqapaM; KOSPUMTHBHAA Cla THX MaTeCpHaTOB FOCTUTAeT 
70. apem; 

2) HOBeHMMe TWaBOBLIC MOTOKM ITHbI HaMarHMYeHbI B HalpaBse- 
HUM yelcTBOBaBMerO B MOMCHT HX 3aCTHIBaHHA TeOMarHUTHOrO TOMA, 
KoTOpoe OBINO ycTaHOBAeHO 3 HeTOCpesCTBeEHHHIX HaOTIOReHUM; 3TO 
BepHO Take UW WA OOO IKeCHHOM B eCTeECTBCHHBIX YCIOBUAX TIME, 
Kapimuew WM KepaM“KH; 

3) ecTecTBeHHaA OCTaTOUHAaA HaMAarHWYeHHOCTh MHOTUX Gomnee 
[peBHUX MHTpPy3snu u sdpy3saBOB CUNLHO OTIMYAeTCA TO HalipaBIle- 
HHIO OT COBPeMCHHOTO YTeOMarHHTHOTO TOMA, WpuseM BBIeIHeTCA 
rpylia MOpoOk, HAMATHHYCHHEIX IPAMO IPOTHBOTONORHO COBPCMeH- 
HoMy momo [Kenurc6eprep, 1930; Mepxantou 1933]. 

AptopaM 9Tux padoT UpHHAaaekKaT MepBEle NMOMBITKH PCKOHCTPYE- 
IMM TeOMarHUTHOLO MONA B IPOUITOM 10 MaTepMaraM W3BeCTHOTO BO3- 
pacta. As dakta oOpaTHow HaMarHHYeHHOCTH MHOTUX PaHHeueTbep- 
THUHBIX WU TPeTHIHEX OasaibTOBHX TOTOKOB IInun6eprena, fly-Maii- 
ena, Jlanpuero Boctoxa n AxBcrpanun Ob CoCIaH BHBOR O TOM, UTO 
B TO BpeMA TeOMarHuTHOe OTe OBO MpPOTHBOTIONOAHEIM COBDpe- 
mMenHomy [Maryama, 1929; Mepxanton, 1933]. Torga se ObIIO yRa- 
38HO HA BOSMO?KHOCTH pellleHaA HM OOPaTHOM 3aqawM— olmpeyeswenne BO3- 
pacta IO HallpaBIeHHIO OCTATOUHOM ecTecTReCHHOM HAaMATHUYeHHOCTR. 

CBoaky 9THM padbotam, a TaKeKe HU CBOuUM OoJIce paHHuM UCccTeO- 
BaHuAM, Mam KHepurc6eprep B qoKnMage Ha XVI ceccun Mesxpynapon- 
Horo Teonoraueckoro HKonurpecca B 1933 r. «OctaTrouHBt MarHeTu3M 
u M3MepeHue reomormyuecKoro BpemMenu» [1936]. Mm, no-sayquMmomy, 
BHepBbie Oba HAYSHO WOCTaBNeHa JJaHHAH mpoOsema, KPUTM4YeCKH 
paccMoTpeHbl npesbiqymue padorH, a TaksKe MpousBexenbl MHOTO- 
UNCICHHbI€e JKCMEPUMEHTH TO ONpexewenuIO PAA MaTHUTHEIX Tapa- 
MeTPpOB MHOTHX MarMaTH¥ecKuX H MeTaMOpduyecKuX TOpok WM UX 
3ABNCHMOCTH OT TeMIIepaTyphH, XUMMU4eCKOrO COCTaBa, BO3pacTa HU 
ycOBaw oOpasoBpanua [1934, 1935]. Barto yctranoBmeHo, 4TO rlaB- 
HBIMM HOCHTeIAMM MePPOMALHeTH3Ma JTUX MOPOJ] ABILAIOTCA MATHETUT 
MH ero paSHOBATHOCTH HM MAarreMHT, a BLICOKaA CCTCCTBEHHAA OCTAaTOUHAA 
HAMAaTHHUCHHOCTh BOSHUKIA MPU OCTHBAaHUM NOPOAbI B TeOMAaTHUTHOM 
none. BnepBhe OHI HAMCTCHE YCIOBUA, KOTOPEIM JOIUKHE yOBIer- 
BOPATh NOPOAH Mpa BCHONb30BaHuA WX eCTeCTBEHHOM OCTATOUHOH 
HaMarHH4eHHOCTH NA TeoxpoHomormyecKux Weel. HeckombKs 
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6 Beedenue 


i 


no3ne, B 1938 r. HenurcOeprepom :Ke BHepBHe OBO WaHO TeopeTH- 
weckoe OOBACHEHMe ABNCHHA CUNbHOrO HaMarHHMunaBaHHA deppomar- 
HUTHBIX MOpoy Upw OCTHBaHaH UX B MAarHATHOM Ole — TeopHA 
TepMOopemMaHeHia. CoBpeMeHHOe KpatTKoe u3qtoKeHHe STO, ceHuac 
oOmenpu3HaHHOH, Teopau, © yyeTOM HOBelimuxX CoBeTCKMX pador, 
13 KOTOPHX Caefyet oTMetuTh padoty T. H. Pose [1949], npupexeno 
pn ctatpe M. A. [padoscKoro [1953]. Uccaexopanmama Heuaurc- 
Geprepa OHO MOOKeHO HayatO CMCTeMaTMYCCKOMY U3yyYeHHO 
MArHUTHHIX CBOMCTB MarMaTHYecCKUX WM MeTamMopduyecKkux 0- 
poy. 

Cuelyet yKa3aTb Ha TO, 4TO paHHMe paOoTH NO oOnpexemeHn10 
MarHuTHOroO NOMA Sema B reowOrMyeCKOM IpPOMIOM He UPUBAeKIn 
B CBOe BPeMA TOCTATOUHOrO BHUMAHHA HW TeOTOroOB, HA Teomu3suKos. 
Teo.toraM, BepoATHO, MOMelMawla Bepa BO BCeMoryigectBO OnocTpaTH- 
rpaduiecKoro HW 3apoxKAABMeTocA B TO BPpeMA PaWOAKTHBHOTO MeTO- 
ROB, reopusHk#ke *Ke HAKAK HE MOTU FONYCTUTh BO3MO7KHOCTM MHBEp- 
CHuli MAarHATHOrO TOMA Semi B TreOOrM4eCKOM UPOMIOM — yeK CUUIM- 
KOM PYHTAMCHTAIbHEIM, H@M3MeCHHBIM, Ka3alo0ch ABJeHMe 3eMHOrO 
MarHeTu3mMa. HK tomy Ke, oOmempuasHaHHOM TeOpau 3eMHOLTO MarHe- 
TH3Ma HC CyUfeCTBOBaO FO CaMOro TocsegqHero BpeMeHL. 

Kpome toro, MHOroducicHHble aadopaTopHbte 93KCIePUMeHTH, 
Hauatbe euje Meprantonom B 1923 r. [Tempe (Thellier), 1950], ycra- 
HOB BO3MO/KHOCTh Pa3MArHHIMBaHHA KW WepeMarHu4WBaHUA MHO- 
THX U3BepsKeHHBIX TOPOL B 3CMHOM MAaLHMTHOM MOe MHOTZa Up 
oOnIUHOM TeMuIcpaType M 3a KoporKoe Bpemx. Xota ye OM. IO. Je- 
Buucou--leccuar [1927] Rokasaa ycTOoH4MBOCTL OCTAaTOUHOM HaMarHu- 
YCHHOCTH HCKOTOPHIX M3BEPIKCHHHIX MOPOA, a BNOCIeACTBAM 3Ta . 
ycroliampocth OnhIma JOKa3saHa H ANA TPeTHUHHX MW YTBePTHIHIX 
aB, TOJIbKO ele 3apoKRaBIMiicH MeTOT ONpexeteHaA peBHero 
MarHMtHuOro NOAA HO W3BePKeHHbIM MoposaM OBI yRKe TAcKpequTu- 
posBall. 

Jro IpuBCIO K TOMY, ITO, HECMOTPA HA YBCMM4ABABMIWECA C Kask- 
bIM TOOM ItpaMeph OTPUNATeAbHbIX MATHMTHBIX AHOMAIEHM, BLIZBaH- 
HBX OOPATHO HAMALHMIeCHHEIMA U3BCP/KeHHBIMA HOposamMu UM pywama, 
oOpaTHyl HaMarHwdeHHOCTh OODACHAAM KayKbIM pas CaMbIMA pa3Ho- 
oOpasubIMA YAaCTHHIMM M@XAaHM3MAaMA: CYMecTBOBaHHeM B IIpomiomM 
CHJIbHBIX MeCTHBIX AHOMAJIbHEIX MAPHITHEIX TONeM, BIMAHHeM BMe- 
Mmawimux WOpoy, MaHepawormueckuma ocoOeHHOCTAMM, AelicTBueM 
MomHuu u up. (JI. 1. Bepcyacnuit, 1937; B. W. Wourapes, 1952]. 
Hecmorpa Ha TO, 4TO BNOCMERCTBUM pu Oomee BHAMATeIIbHOM U3y4e- 
HAM 3TH OOBACHCHMA CTAaBANMCh NOX COMHeHHMe, THMHOS CylecTBReH- 
HOM HeH3MCHHOCTH MAarHATHOTO TOMA Semau OHM HaCTONbKO jelH- 
CTBeHeH, UTO OoOWbMe K ITOMY BOIPOCY He BOsBpaMaMch. 

Ilorpe6uocta pa3BuBalomjeicA MaruuTopa3sBeqKH B cepcexuHe 
30-x TOFOB UpuUBeEAM K HEOOXOAMMOCTH U3Y4CHHA MAarHUTHBIX CBOHCTB 
H@ TOJUbKO W3BePKOHHHIX MOPO, HO U ocagounHIX nopoz. Hemaso 
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CHOCOOCTBOBada Haday 3TOrO M3YYeHHA HW BOSMO*KHOCTh MATHUTHOTO 
KapoTaskKa CKBaKHH. 

Oynoi m3 CaMBIX PaHHAX HW, BMeCTe C TeM, OYeHb MHTepecHou 
paOoTroH aBumoch upoBpeyzennoe A3sHMM uccneqopanne BocmpuauMm- 
QABOCTH OCANKOB, Claralomux UpOsyKTMBHYyH TOMMY ANMepoHCKoro 
nomyocrpopa [H. Il. Hosau, 1929; M. Meitcak u JI. Popbexxo, 1934]. 
Bua w3Mepeua MarHatuHad BOCcUpHuMUunBOCTE OKONO YOO obpasloB 
KepHOB OypoBHx cKBaxKuH. Ilo-BsuquMomy, BUepBHe OHIO ycTaHO- 
BICHO, ITO OCAaZOUHbIe NOPOAH MOryT OOazath OTHOCHTeCNbHO OUeHb 
BHCOKHMMH 3HaYeCHHAMM BOC pHuMInBOCTH. Tak, mo ZaHHEM M. Ilei- 
cuka u JI. Top6enko, cpeyqHee 3HadeHMe BOCHPHUMUYBBOCTH TAA Upo- 


nyktupno Touma coctananer 700 .10-° CGSM, upmuem ana or- 


NenbHHX OOpa3syoB ona gocturaer 5000 . 10~° CGSM. HKosmasm, 
Ilettcuxom u Top6euKo, m0-BuaMMOMYy BUepBHe, On UpoBexzeH ONHT 
pacileHKeHaA BZ KOppesANuM paspe3s0B CKBayxKUH NO BeMIMHe BOCIpA- 
MMUMBOCTH x, UpMyemM OHM NOMyAeHb! OOHaReKuBaloNue pesyJb- 
TATE, 

Usyyeane BocupumamMinsocra ocagqKoB upospoguun BCErEN, 
BUPIT, a B nOoCcHeqHee BpeMA STAM 3AHUMANTCH TakKe MU OpraHysa- 
Wun, mupoBozamme onopHoe Gypenue [J]. AA. Hectepos, 1940; 
A. B. Bemes, 1950; M. JI. Osepcxan, 1950]. 


A. [. Kanamunnosiim 8 1941 r. BoeppHe ObIma ChewanHa NOUBITKA 
MCHORb3SOBATh WaHHble O BeWYMHeE MAFHATHOM BOCK PMUMIUBOCTH 
PasIMUHHIX OCAaOUHHX WOpoy, B3ATHX u3 cKBaKnH MockoBcKon 
o6macta, IIA cymknenua 00 ycnoBaAX Ux OOpas0BaHHA; Up 9TOM OHI 
HOLyYeH PAN BasKHHX BLIBOJOB O HAaNpPaBAeHUA UW UCTOUHMKAX CHOCA, 


K. I. Bpoumrettia sp 1953 r. apa coctaBleHuu MarHuTOMeTpHye- 
cKO Kapth Esponelickow uacra CCCP yan cBogKy m0 ompexemeHnAM 
BOCUPHUMUIMBOCTH KpucTaiwwyecKux MW ocayounbIx mopog PyccKoit 
TAaTPOpMEL WO WWTepaTypHAIM u coOcTBeHHBIM MaTepuasam. IlosqHee 
9Ta CBotKa B HepepadoTtaRHOM Bue Oba UM ONyOAMKOBaHAa B Te- 
data [1954]. YerawoBmeHo, 4TO cpeyqHue BeNMYMHbI MarHHTHOM BOC- 
IIPMUMIBBOCTH AWA AMTOMOTMYeCKUX pasHocTeHt Ges yyeTa MX BO3- 
pacta HeXapakTepHH: TOMMHEPyeT CBA3b BOCIPAMMUMBOCTH C reono- 
rue, c Bospactom oOpasna. HaOmiogaetca HeKOTOpan epuorny- 
HOCTh B paciipeqeweHuu BOCIIPHUMYMBOCTM: peskoe ee yBeTMueHHe 
COOTBETCTByeT TepwowaM YCUAeCHHOTO HAaKOUMeHuA MeesHbIxX py. 
K. [. Bposmretin rane ykKa3all Ha BOSMO/KHOCTL pelleHAA BOMPOCOB 
cTpaturpaduyeckoro pacileHeHHA OCaqKOB O BOCI{pPHAMIMBOCTH. 


Tlonroe BpemMA U3y4aIM NAANIb BOCUPAAMYBBOCTL OcCaOUHHX 
nopon, cumTad, UTO HAaNMIMe eCTeECTBEHHOM OCTaTOUHOM HaMarHa4eH- 
HOCTH JA BAX — ABeHMe Gonee MIM MeHee CLyYaHoe U TIA Wpak- 
THYCCKHX Lee ucnomb30BaHO OITh HE MOMKET. OTOT BBPAAL ABMACTCA 
pactpoctpaneHHHM BNO cero BpeMcHH, XOTA PA COBCTCKAX YUCHHIX, 
® TOM 4ucnHe u aKkagemuk II. II. JJasapes (cm. ume), yKasHBann 
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Ha HeOOXORUMOCTh M3yFeHHA OCTATOUHOM HaMAarHAYeHHOCTH 
OCARKOB. 

VWisyaeHue 3emHoro MarHeTuama, a OCcOOeHHO BeKOBHIX BapHalnit 
TeOMarHUTHOTO NOM, Bce #Ke OOpaTuO BHUMAHHe Ha eCTeECTBEHHYIO 
OCTAaTOUHYIO HAMArHUIeHHOCTL OCAOUHHIX TOPO Kak Ha MaTepuad, 
KOTOPHH MO7KeT OBITh UCHOMb30BAH AJA CyYTeHUA O MpPOMAOM reo- 
MarHUTHOTO OWA. 

Jamop (Elmore) [1938] ycranoBun, 470 ye KOMMONAHIe pac- 
TBOPbI MArHeTUTAa HW MArreMMUTAa HAMATHHUMBAIOTCA B 3EMHOM MAarHUT- 
HOM Ode, Dpw4iem KasKaH KOWNOMHAA YacTMuka Beret ceOA Kak 
NOCTOAHHHM marnut. Iloase Beneguxr (Benedikt) [1942] moxasaag, 
YTO OCaqOK MeppoMarHUTHHX YacTH, OTMaralomjuvcA B MarHATHOM 
mone, oOaqaer OCTaTOUHOM HamMarHaueHHOCTLH. 

Mar-Hum u Jipxoncon B 1938—1940 rr. uccaenoBann ectecTBeH- 
HYIO OCTATOUHYIO HAMATHMYCHHOCTh COBPeMeHHHIX JLOHHHIX OCAaRKOB 
AtTdaHTMyecKoro OkeaHa O1u3 Jla6pagopa u MenToaHHx raun Hosoi 
AHTIINM, caMBale ZpeBHue 43 KOTOpHX umMeloT BO3pact 20000 aer. 
Te ma ypyrue nOkasadqw OCcTaTOUHyIO HAMAPHMYEHHOCTb, HeECYOMbKO 
OTAMZAIOMyIOcA TO HampaBJeHMIo OT COBPeMeHHOTO Te€OMarHUTHOroO. 
OWA B 9THX patouax. Tak 010 AeHTOUHBIM ritwHaM, CKTOHeHHe KONEeO- 
weTca B upeyenax or —30 go +30° (monOKUTeEMbHOe — BOCTOUHOe 
ck20HeHHe). ABTOPH cupabeqIuBO TMpexknonoKuIM, ITO ManHHe 
10 9THM OCafqKaM PeCKOHCTPyUpylWT TreoMarHutTHoOe Oe BO BpemaA 
UX OOpas0BaHaA; OFHAKO CNMMIKOM TocnemHO OOoOmuIM STOT BHIBOT 
Ha Zpyrue mopoyzy. Ucnur yoxxe Bp 1943 r. oOnapyxua HecTrabnab- 
HOCTh OCTATOUHOM HAMATHHYCHHOCTH HEKOTOPHX JCHTOUHHIX TIUH 
CespepHot Espomst. 

A. I. KRanamunnosnim [1941] 6n1m10 o6napymeno HaNuIue deppo- 
MaTHUTHBIX CBOMCTB, B TOM 4NCIe M eCTeCTBEHHOM OCTATOUHOM HaMar- 
HOYeHHOCTH y paga ocagKoB MockoscKol o6nactu. IIpumepno B ro 
7K BPeCMA DTOT MakT OLIN yCTaHOBNeH M AAA ocazounnx nopoy on- 
6acca, I[peqkapKaspba, AumeponcKoro momyocrposa [I’. C. Moposos 
aul. H. Crpoykan, 1939; A. UW. Trxos, 1946]. 

B 1940—1944 rr. axagemux II. I. Jlasapes, a rane C. H. Anst- 
raysen u B. II. Betu6epr yKasniBpana na neoOxoxMuMocTh usyyeHuA 
eCCTECTBCHHOM OCTATOUHOM HaMAarHHYeHHOCTH U3BePIKCHHHX H OCAa- 
OUWHHIX TOpoy BH KepaMuku PIA ONpeseNeHuA MATHUTHOTO OWA 
Semin B mpommbe snoxa [O. H. Anbrraysen, 1944; Bb. Il. Beitn- 
6epr, 1940; II. I. Jlasapes, 1943]. 

B. VU. Ilomos B 1947 r. npequoxun HOB Merog permonarbuolt 
OTHOCHTCILHOM CTpaTurpapuyecKoOH KOppeNALUM W3IBeEPKeEHHEIX Mop- 
MaluH — 10 BeKTOPy eCTeCTBeEHHOM oOcTaTOUHOM HaMAarHMYeHHOCTH, 
W3MePpAeCMOMY HA MAarHuTOMeTpe B OTOOPAHHHX OPMeHTMPOBaHHHIX 
oOpasnax. B. WU. Iononim 6rina mpegmoxKena MeToguKa oTr6opa o6- 
pasHoB JA sTUX UCCHe_OBaHUM wu MeTOAMKA OOpaboTKkH pesyTbTATOB: 
u3sMepeHui. Bo3sMooKHOCTL KOPpeNAUHA UW paciseHeHUA ITUM MCTO]IOM 
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ocazounHx tomm B. UA. Wonopsmm ne gonyckanach, He Onno obpa- 
MmeHoO BHHMAHHE M Ha TpoMagHble NOTCHYVAILHLIC BOSMO?KHOCTH HO- 
BOTO MeTOa, CBA3AHHBI€ © WaHeTaPHBIM XapakKTepOM MAarHUTHOTO- 
noma Semau. Huoxakux nasleOMarHuTHHX WCCIeqOBaHMH B AaubHeH- 
mem, K comaneHulo, He BeOCh. 

Tem BpemMeHeM 3a pyOesKOM M3y4eHHe eCTeCTBeHHOM OcTaTOUHOK 
HAMAPHHYeHHOCTH OCAROUHHIX MOPOR C Webi BOccO3sqaHuA Teomar- 
HUTHOPO DOUA B Upollmbe 2s0Xm WO cBouM uepefom. B 1948 r. 
Tisxoncon, Mepdu u Toppecon uccneyqopalm OHHBe Ocak B pa3- 
JWIHHX WyHKTAaX wxKHOK uactn Tuxoro oxeana. Brno ycraHoBieno, 
4TO CpeqHue 3HATCHUA HAKIOHCHUA 3a MOCNIeAHUM MUIIMON Jet OT1n- 
GaloTcA OT COBPeCMeCHHHX JIA pa3sIMYHHX WYHKTOB Ha BeTMUMHEI 
ot 2 no 26°. Jru we uccHefoBaTelu UpoFoMKaNA usyyeHue MeHTOY- 
HEX riun Hosow Aurauu. 

Toppecon, Mepou u ['paxam B 1949 r. uccaeqoBauu eCcTeCTBeEHHY!O: 
ocTaTOUHYH HaMarHMaeHHOcThb YY oOpasloB WOMOrONeRaMUx Ocao4a- 
HBIX HOpoy] u3 BOCbMM pa3naaHHx ByHKToB CITA. Boxsmunctso 
o6pa30B OTHOCATCH K TaMoleHy, MUONeHyY UW 9Z0IleHy, YWacTh — 
K rope. IIpumepno ABe tpeTm Bcex OOpa3noB 0 HaNpaBNeHHlO AX 
eCTCCTBCHHOM OCTATOUHOM HAMAPHMYCHHOCTH HEHAMHOTO OTJMUAIOTCA 
mpyr or Apyra. Cpeynee ckOneHue 10 HUM BecbMa Onu3KoO K O, a Ha- 
KOHeHHe paBHo 63° (coppemenHoe J = 69°). Uactbh MMoleHOBEIX 
WM 9OLWeHOBELIX OOpaslOB MH OOMbIMHCTBO }KOPCKUX FaloT BecbMa pa3sin4- 
HHe HaUpaBIeHUA eCTeCTBEHHOM OCTATOYHOM HAMATHHYeHHOCTU, Pesko 
oTAMGAIOMMech OT HAMPaBJICHUA COBPeCMeHHOTO 3eMHOTO NONA, B paAye 
ciyyaeB — emMy mpoTuBonuotoxHbe. ABTOPH jetalor BbIBOZ, 4TO 
TeOMarHUTHOe NONe CyMeCTBEHHO He U3MeHHAOCh 3a NocneguHe OO MAE. 
wet, cpemuee ero HalpaBlleHue — HO reorpajMyecKOMy MepuAMaHy. 
Bonpoc 0 «HeHOPMabHO) HAMAaTHMICHHEIX OOPaslax OHM OCTABIAIOT 
OTKDPBITHIM. 

B tom me roxy [paxam cuelmaibHo “CCexOBad BONpPOC O TOM, 
cmocoOuH JIM OcazO4Hble MOPOALI COXPaHATbh CBOIO ecTeCTBeEHHYIO 
OCTATOUHYIO HAMATHMYCHHOCTh B TeYCHWe ANUTCAbHAIX MHTePBaOR 
reouworm“gecKoro BpPeMeHM UW HACKONbKO OHA IpesctrablAer Teomar- 
HUTHOe One B MOMeHT uX OOpas0BanuA. I paxam (Graham) [1949] 
IpeqIoKu FBa MeTowa ucnhTanaa cTraOumbHOocTM: 1) “3yuMTb Ha- 
UpaBleHuA ecTeCTBeHHOM oOCTaTOUHOM HaMAaTHUICHHOCTH B TOUKAX 
C Pas IHUHBIMM asHMyTaMH WU yraiamMu Mayenua; 2) usyIMTb HanpaBe- 
HMA eCCTCCTBEHHOM OCTATOUHOM HAMATHUYCHHOCTH Taek MOPORbI B BEI- 
menekamux KOHTIOMepatax. I‘paxam u3y4adl YeTBepTUYHble WeHTOU~ 
HLI€ TIME, MMOMeCHOBbIe€, VOINeHOBLIe MW CUypulickue TeppureHHbie 
noporyH. BAO yCTaHOBIeHO, ITO MPU HEKOTOPHIX yCIOBMAX, KOTOPHE 
He HEOOHUHH (B YaCTHOCTH, UPM OTCYTCTBUM 3HAYNTeEAbHOM Temuepa- 
TypHow mw XummuecKoH MeTaMopdusanunM), pA OcayOunbIx ToOpoy 
COXpaHAeT CBOIO eCTeECTBEHHYIO OCTATOUHYIO HaMAarHUYeHHOCTh He- 
ompeyemeHHO fomroe Bpema. Cmarie B CKUaKW B repywHCKMM MRI 
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CHAYpHckae OTNOAKCHMA Jadu, uoCTe yuera WpPOCcTpaHCTBeHHOTO 
HOMOKeEHHA OOpasyoB, TO Me HAaNpaBeHue HAMArHMYeHHOCTH, 4TO 
HM HoLoroteamue. Orciona OnIM ceqaHbt 7Ba BaxKHNX BHBOMA: 
BO-R6PBHX, CMATHe B CKIAaQKA He U3MeHU0 NepBOHAYAbHOPO HAalpaB- 
TCHHA HAaMATHMYCHHOCTH B KasKOM OTJ@NbHOM KycKe MOpogH, 
BO-BTOPbIX, HalpaBJeHwe CCTECTBEHHOM OCTAaTOUHOM HAaMArHMIeHHOCTH 
3TMX TOpoy He W3MeHHMNOCh 3a nocteguuve 200 man. net. Ormedeno 
TaKWKE, ITO OMMH A3 TOPM3OHTOB B CUypulickax OTMOMMeHMAX HaMar- 
HBYOH B HAaUpaBOHUM, MPOTHBOMONOHHOM OCTANbHEIM, MPWYEM 9TO 
CBOMCTBO BEIepKABACTCH NO MpocTupanwio WO Kpalineit Mepe Ha 
90 KM. 

Harara (Nagata) [1949], uccneqya uerseprm4une ocagku ofHOrO 
43 patoson Hunonma, faTapoBaHHble pasmoakTUBHEIM MeTOOM, 
“walled, UTO 3a Bpema c 48 THC. MO 33 THC. Met Hasal cKOHeEHMe 
B aTOM paHoue U3MCHHLOCh Or —20 yo +50° a HaKnoHeHMe — or +40 
qo +70°, 

B aposommeune atax pador Kapau (Kawai) [1951] usayaan ecte- 
CTBOHHYIO OCTATOUHYIO HAMALHHYCHHOCTH OOPasyOB OT BepxHerO MHO- 
eua FO COBpeMeHHbIX — 13 6-KuUTOMeTPOBOM TONMM reocHHKIMHAab- 
HbIX OTJIO/KCHHM OfHOTO “3 palionoB Cpeguet Anonan. Buao oro- 
OpaHo @ usyyeno 150 odpasyos. Ilo marepuanam uccaeqoBanna ecte- 
CTBCHHOH OCTATOUHOM HaMAarHM4YeHHOCTH 3THX OOpasoB, ckLOHeHHeE 
(3a MPOMcARYTOK BpeMeHM OT BepXHeTO MMOMeHa JO BepxXHero Mueit- 
CTOHeHa KONCO.1eTCH B mpezemax or —30 go +30°, a narnonenne 
or —10 so +60°. Huxakux nuccaeqopaunit MarnuTHol crabuapHocru 
OOpasoB, OHAKO, He OHIO NpousBeyeno. Usyyanuch tawKe muoue- 
HOBBIG OCaTKM (NecKM, TpakeduTH, aseBponurst, typ) Cpenueit 
Hnowaw H CHHXPOHHbIe TYPOBLIM CHOAM JaBOBbIe DOTOKM TOM 3Ke 
odaacta. Heckonbko ZaBOBLIX MOTOKOB M OfMH 23 TYPOBHIX c0eB 
ORAsAMMCh HAMATHATCHHBIMM NPOTMBONONO/KHO COBPpeMeHHOMYy reo- 
MarHaTHoMy mom. Orcioga Kapau sakmtouna, 410 OOpaTHO HaMarHa- 
‘TOHHBIe TYPL UW aBOBsIe MOTOKA CHHXPOHAL, 4TO He NpoTMBOpeIuO 
M TeOUOrm¥eCKMM JaHHBIM. 

Wsyseuue ocraroanom HaMarHuyeHHocta Kupuuauelt uctopaye- 
‘CKAX DaMATHAKOB MposomKair J. Tenbe a O. Tembe [1937; 1938; 
1951; 1952]. Ira padorH npoBosatca c leabO BOCCTAHOBACHHA BeKO- 
BOTO XOWa reOMarHMTHoro NOMA B Te4eRMe MOcMegHux 2500 ser. 
B od30pe, TocBanjenHOM MCTOpuR U3yYeHAA UpOMMOrTO MarHUTHOrO 
mona deman, I. Texbe [1950] coo6maet o npoBeyeHHHX UM MHOrO- 
4HACHCHHBIX SKCHCPMMeHTAX, BOKasaBINUX CtraOUIbHOCTh OCTATOTHON 
HAMAPHIICHHOCTM OOOMMKCHHOM PIMHBI — KaK B @CTECTBERHHX yCJ0- 
BMAX, TAK W KepaMAKH WU KupMMdel 1 MPArOAHOCTh 9TUX MaTepHaNOB 
Af BOCCT€AHOBIeEHUA UCTOPMAM MAarHMTHOrTO OIA Seman. 

JI. Heexp sb 1951 r. reoperm4ecku mpeackasand yeTEpe cmocoba 
‘BO3HAKHOBCHAA OCTATOUHOM HAaMAaPHHYeHHOCTH B HAaupaBleHun, mpo- 
THBONOAOKHOM UPATOKCHHOMY MATHATHOMY OJ, BO3MO;KHHX pu 
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BRaMMOAeMCTBAM PaZIMYHHX deppOMarHUTHHIX KOMIOHECHTOB NOPOAb 
B Wporecce TeMiepaTtyPHHIX HU XUMM4YeCKHX U3MeHeHUM. Heeb BbICcKa- 
gal MpesqmotoKeHwe, YTO Bce HaOMOMawWIguecA IpuMepbhl oOOpatHor 
HaMarHam@aeHHOcTH mopox Moran On OHITh OODACHEHEI BTUM TyTeM. 
Oto oOObACHEHMe OYeHb YCTPAuBaAIO MPOTHBHAKOB BO3MO/KAHOCTH CyMTe- 
CTBOBAHHA B TreONOPM4IeCKOM MPOMNOM MAaLrHATHOTO TOA Semin, 
IIPOTHBONOAOKHOPTO COBPeMCHHOMY. 

Muenue 0 cylecTBeHHOM HeEM3MeCHHOCTH MATHATHOPO OTA Semin, 
‘Hagalocb, BocTopsKectBoBano, Korga T. Harata [1951], Haxoney, 
Halle TalutT, B KOTOPOM OCYIMecTBIAeTCH OUH U3 ITUX MCXAHA3MOB— 
B3anMOneMcCTBue JBYX Pa3sIMYHEIX KOMMOHEHTOB B PeppoMarHuTHHx 
zepHaX Pu OCTHBAHAN HOpomA C BEICOKMX TeMUepatyp. CospetckKue 
reopusaks Take OTAAIM JaHb YBIOYeHHIO I1peqCcTAaBUBMeMCA BO3MOMK- 
HOCThIO OOLACHEHHAA BCEX M3BECTHEIX MpuMepoB -oOpaTHOH HaMarHi- 
uennocta nopos [M. A. [padopckuit, 1953]. 

Bpykmoy B 1953 r. cooOmjaa 0 AYucKyccuM HO BOMpocy O MarHe- 
‘TH3M6 TOPHHIX NOpos, MpoBeyzeHHoH B Aurauga. YuactHuKa AUcKyc- 
CHM IpuBeM MHOMKECTBO MpuMepoBw OOpaTHOw ecTecTBeHHOM OcTaTOU- 
HOH HAaMAarHUYeHHOCTH, MpeMMyMeCTBeHHO H3BePKeHHHX MOpOA, upu- 
4eM 10 BOIpOCy O UpuAporse ITOH HAaMAarHAYeHHOCTH MHeEHHA Pasyeiu- 
Mach — OAHM CUUTANM BO3SMORHEIMA OOPamjeHuA MAaTHATHOTO NOAA 
3eMAM B IpommoM, wpyrae oTctamBanu runotesy Heensa-Hararh. 

B waibpHelimem YuCHO UpmMepoR OOPaTHO HAMATHHUCHHHIX U3Bep- 
7KEHHEIX TOPO BCe yBeAMUMBaOCb, B TO BPpeMA Kak 9KCIepMMeH- 
TAAbHOPO NOLTBEPHRTeHUA OCyMIecTBIeCHUA MexaHu3Ma Heenn-Hararni 
Oonplute He OHO Halipeno. Haodopot; KaKTHM pas ycTAaHaBIMBAaOCh, 
47TO ITHM CBOMCTBOM JaHHaA Dopoya He OOagaet. ITO ObINO CReMAHO, 
B uactHoctu, Pomem (Roche) [1953] aaa tTpeTmuHEx Oa3a0bTOBbIX 
norokosp Osepaa u camam Harato# [1953] aaa Oa3anbToB, paHee 
u3syuapuiuxca Maryama (cM. BbIme). 

YOeouutenbHoe OKasaTebcTBO OOpaljenmu MarHaTHOrO OWA 
3oMAM B TeOMOTMICCKOM UPOMOM ObIM0 TaHO Xocnepcom (Hospers) 
[1954]. Ha ocnoBanuu a3y4eHuA ecTeCTBeHHOW OCTaTOUHOW HaMarHa- 
GOHHOCTH YeTBEPTHIHHIX HW TPeTMIHHX OasambTOBHIxX moTOKOB Wcaau- 
uu OH Upament K BHIBOLY O TOM, ITO MarHATHOC LONe JeMiM YOEpe3 
Kaskgbre 250—500 thc. Her MeHAeT CBOM 3HaK, T. @. OHM HW CeBep- 
HbIi MarHHTHble MONICA MeHAIOTCH MeCTAaMH, MpayeM cam Irpolfecc 
W3MeHeHHA Oautca oKomo0 10 THC. Her. 

Xocnepe [1954, 1955] ormerau, To Bce NeHTOUHbIC THUAH W Oa- 
3ANbTOBHIe MOTOKM, Goaee MOSMOZHe, VEM PAHHeUeTBEPTMYAHe, HaMar- 
HOYCHHE HOPMANbHO, WPM4eM Tak, 4TO cpemHee NOMOMeHMe MATHUTHHIX 
MONIOCOB 3a 9TO BpeMA COBmayaeT © TeorpadauecKMMH DOOCAaMH. 
Ha 9TOM OCHOBAHAM OH DpelNOHKAA MeTOA OllpexenenuA reorpapude- 
CKEX BOAIOCOB B MPOUMLMOM 0 aHHBIM O eCTeECTBEHHOM OcTaTOUHOM 
HaMarHauenHOcTA Mopox. Xociepc me oOparua BHAMAHHe Ha 3Ha- 
“eHHe ABNCHUA PHTMMYECKOTO YopexOoBaHHA HOPMAIbHO H OOpaTHG 
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HaMarHueHHbIX 30H B paspesax Cepuil JaBoBLix notoKon Ucnannun 
AAA KOppedauun DO_OOuHX OOpas0BaHult. OTOT me aBTOp, a mo3qHee, 
OKOHYaTeIbHO, OuHapccon (Einarsson) a Curypreipccou (Sigurgeirs- 
son) [1955] joka3anm HeBO3MOxHOCTh OObACHEHUA 00 parHok 
HaMarHMIeHHOCTH ACTAHACKMX MOTOKOB JelicTBueM MexaHu3Ma Heena- 
Harari. Bonee toro, Bpyxmoy (Bruckshaw) [1994] mokasan, 470 
rpoMayHoe OOMLINMHCTBO U3BECTHHIX CAydaeB OOpatHow HamMarHnueH- 
HOCTH HOpoy HeIL3A OO'bACHUTE WelicTBHeM HM OMHOTO U3 YeTEIpeX. 
MeXaHU3MOB, UpelomeHHpx Heexem. 

SHAHUA O TeOMOrM4eCKOM UPOMINOM MarHATHOrO noNA Bemiu yBe- 
AHUMBAIHCh HE TOMbKO 38 CUCT U3VYeHUA eCTECTBEHHOM OCTaTOUHON 
HaMarHuyeHHOCTY w3BepPKeHHHX Dopon. Ilocuequme tpu roa pane ! 
OoMbMOH Matepvan MO ectecTBeHHOM ocTaTOUHOM HAaMAaTHMeHHocTu 
OCAaNOUHHX MOpO HW OYeHb WeHuble CBexenuA On NOMyYeHH u HB 
sTOH oOmacTu. 

B 1954 r. B Axnranu Oba mpoBezena eme ofna KOHdepeuuuA 

10 BOUpocy O eCTecTBeHHOH ocTaTO“HOM HaMarHMYeHHOCTH TOPHEIX 
nopoy. br0 coobmjeHo 0 MHO?KeCTBe Cy4aeB OOpaTHOM HaMarHuueH- 
HOCTH He TONIbKO H3BeP/KCHHHX, HO WM OCaqOUHHX LOpoy, mpuuem 
O4CHb BavKHO OTMCTHTb, UTO PAN U3YYCHHEHIX OCANOVHHX TONM nOKa- 
sbIBacT TAKOe 7Ke YePeFOBAHWe HOPMAAbHO MU OOpaTHO HaMarHudeHHHX 
30H, Kak WM TaBoBbe DoToKu Ucaangun. Tak B romme ToppayoHcKuX 
(qoKeMOpuii) TOHKOZsePpHUCTHX MecuaHMKOB ceBepo-sanannok IIlor- 
WaH{MA Bbigemaiotca 16 “yepexyiomuxXca 30H HOPpMaNbHO u ObpaTHO 
HaMarHMeHHRX TOPO, BappupylomAx Wo MomHOcTH oT 30 Ho GOO ut. 
/leBaoTb TakHX Ke 30H OHNO BHIeMeHO B Meprese Keligepa (rTpuac). 
Anruuu. Hanwune o6patuoli namarnwuennocta Ono ycraHoBmeHO 
TaKKe JWI ApeBHero KpacHoro Tecwanuka (feBOH), KAMCHHOYTOJb- 
HBIX W DONCHOBHIX OTMOMKeHHH., Jina BOCX DTUX NOpOT crabumbHOCTE. 
CCTCCTBEHHOM OCTAaTOUHOM HaMATHMYeHHOCTH Oba ROKa3sana Kak M0- 
NeBIMH HaOIOReCHUAMM, TAK uU AadopaTOpHLIMa »KcHepuMenTaMy. 
OTMeTHM, 4TO NO STHM JaHHEIM NONORKenMe Teorpaduieckux WOMWCOB 
B Nae030e CHAbHO OTMMVAOCh OT coBpemeHHOrO. HecKompKo no3nnee 
pesyIbTatThl aTux padoT OnIIM U3sTOKeHbI B pARe CHeUMAAbHBIX CTa- 
tem [Haerr (Clegg) u yp., 1954; Kpup (Creer) a yp., 1954]. 

JlaSopaTopHble DKCHePpMMeHTH WepeoroOmKeHuA, MPOBeeHHHe Hale 
HEKOTOPHIMH M3 YNOMAHYTHIX BbiMe TOpoy, a take u Hal enTou- 
HBIMM TiGHaAMM, WOKasald, UTO Up OCaKTCHAM 43 BOI OHM Hamar- 
HUYMBAIOTCA B HAallpaBAeHAM UPUNOKCHHOTO MAPHMTHOTO TOJA, UpH- 
4eM IepeMeHa HallpaBeHBA MONA yrKe He U3MeHAeT 9TY HAaMAarHMeH- 
HOCTh Jake TOTAa, KOrfa OCaOK COMePKUT ele OYeHb MHOTO BOLI 
[{'padpure (Griffiths) a Kunr (King), 1954]. Gro xacaetca camux 
HOCHTeeH MepPOMArHUTHEIX CBOMCTR OCAaOYHOM oOpoyL, TO Deen 1 
Jle Bopu (Hénin, Le Borgne) [1953] moxasanu, uT0 noBEmennant 
MarHUTHaA BOCKPHUMIBBOCTA OOAZaHAa He MpucyTCTBMIO MarHeTuta 
B cocTaBe TecuaHo-aleBpUTOBON Mpakyuu, a cosepHKanulo remaTuTa 
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{Marremuta) B rituHucToH m@pakguu. Hanwavem membyalimmx uacTrun 
reMaTHTa B 3HaYMTeCIbHOM CTeHeHH OUpeseMAIOTCA MArHUTHBIe CBON- 
CTBa MHOPMX OCaqOUHBIX TOpoy, B YacTHOCTH, KpacHoyBetTos [I'pud- 
g@urc a Kuur, 1954; Panxopx (Runcorn), 1955, 1956]. 

1959 r. mpOXo_MT 10] 3HaKOM MHTCHCHBHOTO pacmiupeHuA Uaseo- 
MAaTHUTHHX ACCLeqOBaHau, WpeaMyljecTBeHHO Ha TeppuTopuu CIITA. 
Paukopu [1955; 1956], [paxam [1955] u J,oya (Doell) [1955] usay- 
Yalor OKeMOpulickMe, KAaMCHHOYTONbHHe, NepMcKme, TpPuAacOBhe u 
MeJIOBBI€ KpacHOUBetHble Ocak loro-3auaga CIITA, raapanm o6pa- 
30M B palone Bbonpmoro HKaubona p. Honopayo, Jro6ya (Du Bois) 
[19559] — qoxemOpuiickue ma umkueKemOpuiickue G6asanbToBhie 0- 
TOKH WH KpacHble Hecuanuka paliona o3zepa Bepxuero. Pesyaprarni 
9THX padoT, IPM UCMONL30BAHU JAHHEIX, NOMyYeHHEIX TOROM paHbiuc 
B AHTIMM, UO3BONEIM MOUTH ANA KarKgoro Nepwosa BHUACTUTD 
HOLO#HeHHE TeorpapmiecKAX NOTNWCOB UH NOLyYuTh, Takum OOpaszom, 
odilee UpeyctabeHue O TBWKEHUM NOJIOCOB 3a UPOMesKYTOK BPeMeHT 
ot qoKemOpax oO coBpemenHok onoxu. IIo srum yanHbIM ceBepHbiii 
Hooc B AOKeMOpA WBuralca OT lwRHOM uactu Cepepuolt AmepuKn 
K TapalickuM ocTpoBaM, B TeYeHHe HUKHeErO Haleosoxk — B HUB3KUX 
mupoTax, IpwOtmKaACch K THXOOKeaHCKOMy mobepembio Asun, 3ateMm 
MOBepHYI Ha CeBep MH B MeJOBOM Repwone OKaszascA yoKe B Upememax 
Cesepxoro Jlexoputoro okeana. Beto no_rBepmyeHo rake cyme- 
CTBOBAHHe UacThHX WHBepCMu MaryHuTHOrTO HoWA Seman B Tpuace, 
UAHAKO JaHHBe, OTHOCAOIMecH K OTMOMKCHHAM JIPyrHX BospactTow 
NOKa3saIM, UTO AMCIMCbh MH BeCbMa JIUTeCIbHHe 2NOXH ycToiunBOoro 
COCTOAHHA MAarHUTHOTO TOA — HOpMabHOrTO uaa OOpatHoro Ha- 
npaBleHuA. | 

IlaneoMarnutTHbe uccheyqoBaHuA, pesyabTaTH KOTOpHX OAH 
onyOtaKoBaHh B 1956 w 1957 rr., oxBaTHBaloT yiKe HC TOMBKO CeBep- 
uyt0 AMepuky u Espony, uo a Uuguw, Adppuxy u Ascrpanuio [Pan- 
KopH, 1956, Toy (Gough), 1956, Kaerr, [eta (Deutsch) u I'pud- 
utc, 1956]. Pesyabrarb srux padot BrepBhe aM NaweomMarnuTHBle 
CBUJCTeIbCTBA B HONb3y THMOTe3bl KOHTMHECHTANbHOrO Jpelida. 

OyHOBpeMeHHO TOABHIUCh U MOMKITKU FaTh CBOAKY BCex Masteo- 
MarHuTHEIX fanHbtx [PanKopy, 1950; Paukopu; 1956, Xayana 
(Howell) a Maprunen (Martinez), 1957]. 

IloyBeyzem uckotrophe utoru. Usyaeunue ecrecrBeHHom octarowHon 
HaMAaTHMYeHHOCTH TOPHEIX NOpos WpousBo_uT0ch B ABYX HaIpaBiJe- 
HMAX: © OFHOM CTOPOHHI, AIA HY?KJ, MATHATHOM pasBeyKM, a C Zpy- 
rod — c WeblO WO3HAaHHA YTeOMOTM4eCKOrO MpOMAOTO MarHUTHOrO 
noma demain. B xoye stax pador ycTraHOBJeHH IPMYDHE BOsHAKHO- 
BeHUA ECTECTBEHHOM OCTaTOUHOM HaMATHMYeHHOCTH Kak w3beprKeHr- 
HBIX, TAK UH, B OOMMUX YepTaX, OcaqoTHHX nopoy. BusaBueno Gombmo0c 
CHUCHO WpuMepow OOpatHOH HaMarHHYeHHOCTH HOPoOR, 4TO 3acTaBAAer 
IPU3HaTb 9TO TaKMM Ke OOMUYHIM HM IMMpOKO pacmpocTpaHeHHBIM 
ABMeCHWeM, KaK H HOpMadbHad HaMarHwuenHocrb. Becbma cye- 
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CTBEHHO, 4TO B WeNOM PAE MOIWHEIX CePMH AaBOBHX IIOTOKOB HM OCa- 
JIOUHHIX TOM, HaOWIO_aeTCH pPuTMMYeCKOe YepesOBaHWe HOPMATbHO- 
Hu OOpatTHO HaMarHH4eHHHX 30H. JTO ABIeHHe B HACTOAMee BDPeMA. 
HHTepmpeTupyeTcA Kak CJleqcTBUe TepeMeH HallpaBleHaA HaMAarHo- | 
YeHHOCTH SeMIM, IPOMCKXOTUBIMUX B HEKOTOPHIe VNOXH Yepe3s KarKThIC- 
250—500 thc. ter, a HHOrZa 3HATHTeEIBHO pee. Hpome roro, B paye: 
CAywaeB BHABIAIOTCH HeEOOIbINMe H3MCHCHUA MATHATHOPO MONA SeMIL, 
noyxoOube HaOIOoqaeMbIM B HaCTOAIee BPeMA BeEKOBHIM BapuallaAM. 
YcTaHoOBIeHO Take HawMune OYeHb MeJICHHOTO, OXBaTHIBaloMmero. 
9pH, HO B CYMMe BeCbMa 3HAUMTeCIIbHOrO W3MeCHEHHA TMOMO/KCHHA. 
TeOMarHHTHOH OCU, CBA3aHHOTO Cc MuUrpaliveHd reorpaduyeckux m0- 
JEIOCOB. 

YRRBUTCAbHO, KakUM OOpPa3zs0M COBPeMeHHOe COCTOAHHE BCEX JTUX. 
BOMpOCOB He CMOTFJIO yrKe HECKOAbKO JleT Ha3afl HaBeCTH IWMpoKue: 
Kpyru reouoroB U Teop@u3MKOB Ha MBICIb O BOBMOJKHOCTH MaHetap- 
HOH WM ItpUTOM CTPOrO BOspacTHOH KOPPeNAUUUM MU pacusmeHeHuA Kak 
M3BepKeHHAX OOpas0BaHHU, TAK HW OCAROUHHX TOJM, BO3MO7KHOCTH, 
KOTOPylO OTKPHBaloT MaweoMarHaTHHe wuccieqoBaHHA. 

Korma B. WM. Tonos 8 1947 r. mpemmaral nanteoMarHuTHbIM MeTOT. 
KaK MeTO KOPpeAIMM M3BEPPKCHHHX OOpas0BaHHH, OnIIO 3HadU- 
TONIbHO MeHbIe OCHOBAHHMM HaJeATbCA Ha YCICMIHOCTh IpMMeHeHHA. 
3TOrO MeTOa, a CTO NepcheKTHBH He Ka3zaiUCch CTOIb MHOTOObeMah- 
IuMu, Kak Upeycrapsarrca celiuac. Tem He MeHee, HACKOIbKO. 
H3BeECTHO aBTOPy, MMCMCbh BCero Be IOUBTKH BO3pacTHOTO comocta- 
BAeHUA OOpaTHO HAMArHMYCHHEIX U3BePpKeHHHIX OOpasoBannit [ KaBan, 
1951; Siimapccon u Curyprelipccon, 1950]. 

Tombko Xocnepe [1954] mogquepkHys crpaturpaduyeckoe 3Ha- 
4eHHe PHTMHYECKOFO YepesOBAHUA HOPMaJIbHO MU OOpaTHO HaMarH- 
YCHHHIX 30H B C€PHAX JWaBOBELIX NOTOKOB. UtTo *WKe KacaeTCA OCaqOUHHIX: 
TOI, TO Make OTKPHTHe HW 37eCb MOFOOHOTO Ke ABNCHUH, BUAUMO, 
ObIIO MCTOUKOBAHO JIMMIb KaK yKasaHwe Ha XapakTep U3MeHeHHA: 
MarHuTHOoro OTA SemiM 3a OONbMIMe MpPOMesKYTKH BpemMeHH — 
yKa3aHve, KOTOPOe eMCTBUTeIbHO MO?KET FATb OYCHb MHOLOe [LIA 
TeopHu 3eMHOTO MarneTu3Ma. Ha rpomaftHoe me 3Ha¥eHMe 93TOFO. 
ABICHHA [IIA Crpaturpamuu ocaqOuBHX TOM, cyqA lo AuTepatyp- 
HEIM JJAHHBIM, J[O CUX TOP elje HAKTO He OOpaTHA BHUMaHuA. JI umD. 
B 1955—1956 rr. NOABHIOCh HECKONBKO HeOOIbMUX CTaTeH aBTOpa 
HacToAMei padorTh, NOHABUIMX' BOMpOC O TaseOMarHUTHOM koppe- 
JAW OCaOUHBIX TOU UM CO3qaHMA WaweOMarHuTHOM IikaJbl Bpe- 
men [A. H. Xpamos, 1955, 1906]. 

Takoe momosKenMe, eCTeCTBEHHO, HE CMO?KET AOUTO COXPaHATbCH 
W ero JMKBugZanuA Syner cnocoOcTBOBaTh ObIcrTpoe pasBuTHue Taseo- 
MarHUTHBIX wectesoBaHHit, a TakeKe opranusaina upn Mermzy- 
Hapoyquom Teod@usuyeckom wu Teogesmgeckom cose (B KOTOpHI 
HeqaBHO Boer uw Cosetcknui Coros) Homntera no madweomMarHe— 
TU3MY. | 
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B copetckou neyaru, KPoMe yoxRe YROMMHABLINXCA Crate abropa 
HOCBAMCHHHIX WaeOMarHATHOMY W3y4eHHO OCagKOB Sanamnol Typr- 
MeHHH, O CHX Top elje He NOABAANOCh coobmeHu oO Kakux-nu60. 
TaT@OMAaTHMTHHX UCCeqOBAHMAX Ha Teppuropuu CCCP. Her emje 
vi OO30pHoH padborH m0 TaweoMarHeTu3My, B KOTOpON Onn 6H 0606- 
TyeHH pesybTaTh, NOTyYeHHHe B 9TOM OOacTH-3a pyOemom. B ro 
*Ke BPOMA, MOMTOTOBUTebHHe paboTh, Kacalomueca dusnueckux 
OCHOB MaweoOMarHeTa3ma, ye Befytca [[. H. Ilerposa, 1956: 
M. A. VpaOonckait u yp., 1956], a pA oprannsannis, Halpumep, 
WUnctutyr dusuka 3emau Akanzemun Hays CCCP, Wucruryr 3emnoro 
MarHeTa3Ma, Mockosckalt u Jlenuurpagcruit YuupepcuretH B 1956 rp. 
HeMOCPeHCTBCHHO IpucTyMaloT K WaNeOMAarHATHEIM CCAeROBAaHMAM. 
IkaneomarnuTnoe usy4enne OCaQOUHBIX TON] HadnHAIOT TakiKe 
BCETEM w Wucraryts: Teonoruu Axayemuli Hayk Ya6excron y 
TypkMencKxo# Cotosapx Pecny6nuk. 

B stax ycnoBuax coBepmenno HeTePUMMO OTCYTCTBUe Ha PyccKOM 
AsbKe paboT, u3laraloujux COBpeMeHHOoe COcTOAHHE 3HAHUI B oO macTu 
WaeOMarheTH3Ma, a TAKKe MeTOAUKY TadleoMarHuTHbx cc eqOBa- 
Hi. IIpenaaraeman BHUMaHMIO TeONOroB uw reopusnKoR pa6ora 

| ABAACTCA TMePpBOM NOMNTKOM XoTA Ob B HeOOMbIMOM YactH BOCIONHHTE. 
STOT HeMOCTaTOR. 

B He U3JO/KCHE TAKKe PesyAbTAaTH adeOMarHUuTHEX HccaexOBa- 
Hav, KOTOpHe UPOBORUAMCh aBTOPOM C Teh B3yYeHUA BOBMOKHOCTEH. 
TATCOMArHATHOM KOppedAluu ocayo4nEX TOR. 
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Taasa I 


TAJIEOMATHETH3M KAK OCHOBA ITAJIEOMATHUTHOPO 
METONA KOPPEJIAN MM MW PACUJIEHEHMA OCAJOUHbIX 
TOJI 


IlameomarHuTHH MeTOZ KoppedAyuu HW pacdeHeHMA OCaOUHEIX 
M BYWKAHOTCHHHIX TOD, OCHOBAH Ha TOM, 4TO, C OFHOM CTOPOHH, 
MarHaTHOe TOde JeMIM, COPlacCHO HOBLIM JaHHBIM, CAIbHO HW 38aKOHO- 
MepHO M3MCHATOCh B XoOfe reomorm4yecKOM McTOpuU, a C Apyrou, — 
MHOrue TOpHble NOPOAL COXpaHAT Ceb ITUX U3MCHCHUA — B BUC 
BeKTOpPa eCCTeCTBeEHHOM OcTaTOYHOH HaMarHUeHHOCTH. Hume otu 
Ba MoMeuta OyAyT paccMOTPeHE HeCKOAbKO Oomee noRpobHoO. 

Usnomeunue OcHOB MeTOsa B @opMe, KOTOpaA yROBNeTBOpuNa Obi 
Kak reomoroB, Tak UW clleljuanuctoB, padoralomjux B OONacTH 3eMHOTO 
MarHeTH3Ma MH MAarHeTusMa TOPHHIX MOpoA, MUpescraBAner Ooubmune 
tpyqHoctn. C ofno cropoHbt, HeoOXOAUMO KpaTKO OCTAHOBMTECA Ha 
‘3JIOMCHTAPHHIX OCHOBaX 9ITUX ABMCHUM, a C APyrou, — Wath W30- 
#KeHUe HEKOTOPHX BOUPOCOB BeCbMa CJO/KHHIX HM COBepmeHHO elle 
He paspaOoTaHHHX. OTM BOMPOCH CBAZAHH, B OCHOBHOM, © Upuposou 
‘ecrecTBeHHol ocraTouHol HaMarHmgenHOocTu ocagounEx mopog. Llep- 
BEIe CYMecTBeHHEIC pe3yAbTaTH B OTOM OOnacTH OM MOMyUeHEI 
TOKO B MWOCHemHUe WBa roya, elyje HuKeM He OOOOMIeHEI U CBeqeHnA 
O HX pa3z0pocaHbl 0 MHOTOUMCAeCHHEIM Pa3spO3HeCHHEIM CTATbAM 
B HHOCTPAHHHX CielMaIbHIX *MypHamax. Pay ye USBeCTHHIX (pak- 
TOB 3KJeT CBOeTO OO bACHCHUA, MHOPHe MOMOKCHMA HOCAHT AMCKYCCHOH- 
HB xapaKtep. Ilostomy B oTHOmMeHUM PU3sM4eCKUX OCHOB Tasteomar- 
HCTH3Ma ABTOP BBIHYAKNTeH, M3IOHAMB BO3MOPKHBIC MyTH BOZSHUKHOBE- 
HUA WM TanbHeliMel ucropua ecTecTBeHHOM OCTAaTOUHOH HaMarHuieHn- 
HOCTH OCAOUHHIX MOPO, WWM BKPATWe KOCHYTLCA BO3MO7KHOM UH- 
‘vepnperalua HCKOTOPHX ONBITHHX dakroB, PesyapraThH mpoBeseH- 
HHX 3a MOCNeqHee BPeMA WasweOoMarHuTHEIx padoT OyfAyT oCcBelleHEl 
HeckombKO Oomnee mogpoOno. Ramnomy u3 9TAX pasqeOB 6ynyT 
IpeyuociawsH KpatKue cBeyeHuaA 06 ocHOBaX ABAeHaM MarHeTH3Ma 
TOPHHX HOpod HM 3eMHOrO MAarHeTH3Ma. 
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§ 1. O dusuyeckux ocHoBax vaneomarneTn3ma 
Maenemu3am 2eoproix nopod. O6ujue noso menus 


Maruutuble CBolictBa ropHblx NOpoy ompeycaniorca Mpeskre BCerO 
MarHUTHbIMM CBOMCTBAMM UX MUHepatoB. Jtu MUHEpasb, KAaK HM BCE 
BelmecTBa, MO CBOMM M&rHUTHBIM CBOMCTBaM JeJIATCA Ha J[MAaMAarHUT- 
Hble, TapaMaruurHble w deppomarnutuble. [mamarneruku uw napa- 
MaTHeCTHKA UMeOT O4CHb CAaOble MarHHTHIe CBOMCTBa, MpuyeM BeK- 
TOp HaMarHMYeHHOCTM (MarHHTHBIM MOMCHT exunutbt oObema) ompe- 
{eHeTCH MPOCTBIM COOTHOIICHUeM 3 


J = xH, (1) 


SaBHCA, TAKUM OOpa3z0M, TOMbKO OT MarHurHoro noun H, yeltcrBy10- 
wero B faHHbId Moment. Hoadduuucnt x Ha3blBaeTcH MarHuTHOM 
BOCIPUUMYUBOCThHO, [IA [WaMarHeTHKOB OH OyyeT BeNM4YMHOH oOTpM- 
qatetbHow (nmopagka — 107°), a aaa mapamarneTuKOoR — mono0- 
*HUTEMbHOH (mopayKa 107°—107*). 

MeppoMarunTHElc BeljccTBa OTIMVAIOTCA He TOMbKO CHOCOOHOCTHIO 
CHIbHO HaMAariM4WBaTbcA B MAPHUATHOM Towle (# 37ecb NOUOAMTCIbHA 
HK MOMKCT JOCTHTATb HECKOJBKUX JICCATKOB eAMHMY), HO WM TeM, 4TO 
A HUX He CYIecTByeT TaKOM IWpocTol 3aBMCMuMOCTM HaMarHMden- 
HOCTH OT MarHuTHOorTO Noma. Marnutuoe cocTtoAnue deppomarueruka, 
BR UYaCTHOCTH, BeIM4nHAa WU HalpaBACHHe BeEKTOPAa HAMAPHMYCHHOCTH, 
3aBUCHT HE TOJbKO OT FeMcTBylolWero MarHutTHoro noun H, Ho or 
BCCM Wpesmectbylwmjel ucTOpuu HAaMarHHunBaHuA ceppoMarHeTHKa. 
Bextop HaMarHHYeHHOCcTH deppomarHeTuka, CICTOBATCIbHO, 
ABIAeCTCA BeKTOPHOK CYMMOM WHItylmpobaHHok HamMarHHyeHHocTu 
I; = «H w ectectaenHot ocraTrounol Hamarunuennocrn I, 


1 = «H+. (2) 


Bo3aakHoBenue HeOOpaTuMBIX M3MCHeEHUM MarHuTHOrO cOcCTOoANHA 
(beppoMarhHeTHKa MOFKHO BUleTh Ha UpMMepe 3aBMCMMOCTH HaMarH- 
dennoctn I or namarnauuBatomero noma H. [pu ysenuuenun atoro 
NOH HAMArHHYeHHOCTh BOspactaeT AO ONpeACMeHHOTO JIA TanHoro 
deppoMarHeTHKa 3HaveHHA — HaMarHMueHHocTH HachuyeHuA /;. Ecan 
tellepb YMeHbImMatTh MarHHTHOe WOJe, HAMATHMYCHHOCTL TakKe Oyzet 
YMCHbIUAaTbcA, HO ye MeqeHHee nu Iph H =O, HamarnwueHHOcTh 
He ucuesHeT, a OyyeT UMeTb HeKOTOpOe 3Hauenue /,, Ha3BbIBAaeMOe 
UZ30TEPMMYeECKOM OCTATOUHOM HaMArHHYCHHOCThIO TOUHOTO UMKIa. 
YWroOb cBecTH OCTaTOUHYIO HaMATHAYeHHOCTh K HY, NoTpebyerca 
QpPULOKAT HCKOTOPOC MArHUTHOe MOAe B WPOTHBONOIOKHOM Halpa- 
BieHun. HampsasKeHHOCcTh 93TOrTO NOAA Ha3shBaeTcA KoOapInTUBHOL 
cunod H,. YsenmunpaA oTpHateubHOe Wome, OAT WOCTMrHeM 
HachIjeHuA, yMeHbmgad none, upa H =—Q nonyyum — /, uw 7. OZ. 


2 A. H. Xpamos 
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Tlonubi yuk sTux “3MeHeHHM — neTAIA rucTrepesuca — nm300panex 

ua pac. 4. | 
EctectBeHHax ocTaTounax HaMarHmyeHHOcTb |, apupoyHHx | 

deppOMarHHTHHX MMHCPaAOB MOKeT OHITL IMMIb B BeCbMa peqKuxX | 

ciyuaAX HeNOCpeACTBeHHO CBA3aHa C eHCTBUeM CHIIbHBIX MAarHUT- 

HBX NOTeH, HalpuMep Up yRape MONHHM. OcHOBHOKM Ke IpHInHoU 

BOZ3HAKHOBeCHMA CCTCCTBCEHHOM OCTATOUHOM HAaMArHMYeHHOCTH Mpupor- 





Puc. 1. Ileraa ructrepesuca. 


HBX MeppOMAaPHeTHKOB ABAACTCA HaMuMe MArHHTHOTO non demu. 
OctaTOunasd HAMAaPHWYCHHOCTb BO3HUKaeT Up 000M Mepexoye Bellle- 
CTBa M3 NapaMarHMTHOTO COCTOAHYA B deppoMarHuTHOoOe, HANpPUMePp 
BHWayeHaw WZ pacTBopa, Mepexoye MapaMarHUTHOTO MUHepana B 
@eppoMarHUTHHI (am TapaMarHuTHOM Monudukalyum MHepasa 
B deppomarHutTHy!O) — pu HatMuaM fasxKe Takoro cmadoro MarguT- 
HOPO HOA, KAK 3eMHOeC. JTO ABICHHE HAasbIBAeTCA KPUCTAIIM3alMOH- 
HBIM PeMaHCHIeM. 

C TOUKH 3PCHMA WpOUCKOMfeHMA eCTeCCTBEHHOM OCTATOUHOM Ha- 
MArHHYCHHOCTH UPAPOAHBIX MeppOMAaLrHeETMKOB OYCHL BasKHOe 3HAade- 
Hue UMceT ABJeHMe MarHutHoro TpeHaska [E. Tembe, 1950]. O6na- 
py?KeHo, 47O MpHoOpeTaeMaH B MAarHUTHOM OMe OCTaTO“HAA HaMar- 
HMYCHHOCTL 3aBMCHT OT BPCMCHM BEIZeEPKKA MPeppoOMarHeTuUKa B ITOM 
nome, Oyqyun B TepBoM upnOAmKeHuE NponOopuwMOoHadbHa Jorapadmy 
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BpemeHu. Takum oOpasom, Upuposube deppoMarnetuku MOryT obsa- 
WaTb OCTATOUHOM HaMarHWUCHHOCTbW, BO3SHUKMel WpOocro B pesyJb- 
Tate BO3zeMCTBUA MArHMTHOTO TomH SeMAM B TredeHuve rpomMayHEIX 
IPpOM@7KYTKOB BPeMeHH. 

HamarnuueHHoctb deppoMarHetnHkKa ToKasbiBaet TrucTepesncuyw 
3aBMUCHMOCTbh HC TOMBKO OT MarHMTHOTO HOA, HO HW OT TemM—epatyph 
M OT Me€XAaHM4eCKUX HalpAKeunl. 

IIpu narpepanun deppomMarHeTuka M MOCTeyIoMemM ero oxmaxKTe- 
HUA B MArHUTHOM IlOJle BOSHUKACT TEPMOOCTATOUHAA HAMArHUYeHHOCTh 
ulm TepMopemanenty /,;. Beamunna /, 3aBMCHT KaK OT HallpaKeu- 
HOCTH M&rHUTHOTO NOWA, TAK M OT WHTePBasa TeMMepatTyp, B KOTOPOM 
ono yelictbyer. Haussicmue aan yaHHOro MONA sHauennsA J,, mody- 
yalOTCA Ip HarpeBanuy Zo TOUKU Hiopu (remmepatypsl, upu KoTOpolt 
(beppoMarHeTHK pe3ko TepxeT d@eppoMarHutTHble cROlicTBa) uw HeUpe- 
PHIBHOM J[CHCTBUM MAarHUTHOTO MOTH BO BCCM HHTepBase TeMMepatyp 
pW oOXJacKAenuu. CynjectBeHHo, 4TO Waske Ipu ouveub cmaOHX mar- 
HUTHBIX NOUAX 3HaueHuA /,, NOWyUaIOTCA OYeHb BEICOKUMH. 

Kpatkoe u3aiomenue Teopuu TepMOpeMaHeHIa MOMKHO Halirit 
y M. A. pa6oscxoro [1953] a [T. H. Uerposoit [1956]. 

fipmeHuemM TepMOpeMaHCcHI|a, O-BuyuMOMy, HU OOBACHHETCA, B. 
OONLINMHCTBe CIyuaeB, HalimuMve BHCOKOM ecTecTBeHHOM HaMarHu- 
YeCHHOCTA MCPpOMarHUATHHIX MHHepanoB. Ona Morua 37eCb BO3HUK- 
HYTbh Up OXJaKFeHUM B 3CMHOM MATHHTHOM Towle BCAC 3a Kpuctad- 
IM3ayuck u3 pacwaBoB H pacTBOpOB Ip BEICOKUX TeMIepaTypax, 
a TakoKe WH B xoje MeTaMOpdusalun. 


Maexnumnoie ceolticmea muncpasoce 


HanOonce APKO BbIpayKeHHLIMM eppOMarHUTHBIMA CBOCTBaMN 
oOmaqaiorT MUHepabl, OTHOCHINMeCH K KlaccaM @eppuTOB, OKUCIOB 
HW C€PpHHCTHX CcoeqnHeHUM wKeme3a. ITO — MarHeTUT U ero pasHOBHI- 
HOCTH, UMPpoTHH, PpaHKIMHAT, MArTeMMT, MAPTUT, TeMaTUT U IMMO- 
HUT. Buicoxue 3HAYCHHA BOCUPMMMYUBOCTH MW HaIMuue dmeppomar- 
HUTHHIX CBOMCTB, KOTOPHIe BCTpeyalWTCA y TaKMX MMHeEpaOB Kak 
CHCPHT, MIbMCHUT, aM@uwOONL, CepleHTMH, XPOMAT, NUpUT, Kaccu- 
TepuT, B UYMCTOM BAe ABIAIOMUXcCA TapaMarHeTuKaMy, OOn3aHDbI 
mpumecnw Maruetuta. Bee ocTanbuble MAHeEPaIbl, B TOM 4uCHe uw NO- 
poyxoobpasyloljue MUHepadb OCaqOUHEIX NOpo, ABJAIOTCA Mapamar- 
HATHBIMH W WWaMarHuTHRiMu BelecTBamMu. W3 nux K AWAaMAarHUTHEIM 
OTHOCATCH: KAMCHHAA COb, TMUC, aHIMPHT, KaNbUMT, Marne3uT 
MU HeKOTOpHe WoNeBBe MnaTH. WlonomuTenbuble 3HaueHUA x BCTpe- 
4alOTCA y 9TUX MMHEPAIOB TOTAa, KOrZa OHM 3arpAsHeHbI UPMMecAME. 

Takum 00pa30M, MO/KHO 3aKTIOUNTh, UTO PeppomMarHerTu3M OcaTo4- 
HEX NOpoy, OOycNOBIeH, B OCHOBHOM, IpucyTcTBueM B UX COcCTAaBe 
MarHeTuTa, MapTuTa, TeMaTMta uw wumMonuta. Hexoropoe syHaueHue 
MMeIOT: CHjepuT, AALMCHAT MU WAPUT — MOCTONbKy, MOCKONbKY 
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ZG Laaca I 


A 


B HAX CCTb TIpMMeCH OKHCAOB *Kese3a. PaccMOTpUM HECKOIbKO 10- 
jjpoOnee MarHutTubicc BolictBa aTuX MuHepamoB [M. A. FpadoscKuit, 
1952; B. M. Hnosexnit, 1953; Hunonse (Nicholls), 1950]. ~ 
Marnetut — FeO. Fe,O, — deppodepput, OTHOCMTCA K Kuaccy 
depputos — 6unapubIx OKHCIOB, OOpasoBaHHBIxX Fe,O, c OKMCHaMM 
ORHOrO 43 ABYXBaJeHTHBIX MetTasaoB. BonmbmanctBo deppuwTon 
KPMCTAIMIM3yIOTCH B pellleTKy TUNA MMMHeIM MU ABIAIOTCA deppo- 
mMarHeTukKamu. Marnetur B ipapoge BcTpeyaeTcA Kak B IO4YTH YACTOM 
Buse, TAK MH, B OOMDINMHCTBe CILy4YaeB, B BUC CAOMHEX MeppuTOB — 
THTAHOMArHeTHTAa, XPOMOMArHeTHTA, MarHOMarHeTuta, PpawKINHHTA, 
KOTOphe MpexcTtaBMAloT coOow TBepyble pacTBOpbI B MarHeTHMTe Apy- 
rux deppuros (FeO. TiO,,sFeO -Cr,0,, MgO -Fe,O0,, ZnO-Fe,O3, MnO- 
- Fe,O.). 
MaruetTut He coyzepKama mpumMeced XapakTepusyeTca BoOcoOpi- 
‘ G@MUMBOCTHIO B CHAOHIX NOWAX (MOpAaKa 3emHOrO) x = 0,1—29 CGSM, 
UZOTEPMMYECKON OCTATOUHOM HAaMArHMYeHHOCTHIO [IA MOMHOTO WMKIa 
T, = 4—20 CGSM, nxoopuutupnot cunoi H, = 7—30 apem u_ tou- 
Kot Hiopu TT, = 560—585° C. BammeyKasanubie WpuMecw IMOBBI- 
marot H, uw 4acto CuabHO NOHWKaIoT TOUKY HiopH — unorga HIKE 
150° C. Us6nrrok FeO uan Fe,O, Take cukbHO BIMHeET Ha MarHUT- 
ube cBocTBa MarHeTuTa. Banuanue HeKOTOpHX UpuMecelHt Ha TOUKY 
Hiopu marnetuta waaocrpupyetcx tabn. 1. 





Tabauya | 


Bananne 3aMelnlennA HOHOB Fett+ # Fet+ Ha Tosky Kiopn 
MarHeTHTa (13 Ppuddutrca uw Kunta, 1954) 








Bamemlaiomniicn | 3amemarmun |Bepxumu npezen| MamMenenun 





HOH MOH samMemennua, % |rouKM Hriopn, °C 
» Crpttt 18 —15 
Fehr Corr 100 : —90 
» Nqt+ LOv +20) 
» Mg++ 100 -—260 
» YNat 7 —40) 


Oxneb skexesa Fe,O, BcTpedacTCH B ABYX MOAUMMKAaMAX: 
y=Fe,0, u a=Fe,O0,. Ileppas — Marremut wupejctaBanet codok 
UpokyKT OKMCMeHHA MarHeTuTa UM XapaktepusyeTca kyOuyeckou 
pelieTKOH, aHaOTM4HOH pellleTKe MarHeTHTa MU APKO BbpPaKeHHbIMy 
@eppomaruutTHHMu cBotictBama (x = 0,1 CGSM, J, = 1 CGSM, 
H. = 30—400 apem, Ty, = 720°C). Ecau mpm okmcienun mpo- 
m30lna mepectpolika KPUCTAIMMIeCKOM pellleTKH, a2 KPUCTAMTH BCe 
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Ke COXPAHHAM BHeEWIHHM OONMK KPUCTaRIOB MarHeTUTa, TO TaKve 
HceBxomoppo3hl a= Fe,O, — remaTuTa NO MarHeTHTY Ha3blBalwoTcH 
maptutom. Maptut, nepoatuo, Omarojjapx COXpaHuUBINMMCcH OCTaTKaM 
Fe,0, 4 y — Fe,O,, take OOTaqaeT BhICOKOM MAaTHUTHOCTbIO (x = 
== 0,003—0,13 CGSM, 7, = 0,03—0,7 CGSM, H. no 500 apem). 

Tematut a=Fe,0O, umect pomOoanpuuccKkylO KpucTasraAnyecKyto 
pelicTKy “4 OOJazact aHTHCPpOMarHUTHbIMH CBOKCTBaMuU. AnTUdeppo- 
MaPHeTUKH WpuuvaiekatT K rpynne MapaMarHuTHblIxX Tea, HO OTIO- 
qaloTvcA OT HUX CBOeEOOPa3sHBIMM MAaTHUTHBIMM CBOMCTBaMU, B YacTHO- 
CTH, Wamuunem oco6oH toukm Hiopu, HuiKe KOTOpOM x 3aBUcHT OT 
HaMarHwunBatomero noma. [tia a=Fe,0, Ty = 675°C. Antudep- 
POMArHCTHKH WOKa3bIBalOT ABICHHA PrucTepesuca HM OTAMUAIOTCA 
O4CHb BbICOKOM KOAPIUTMBHOH cumol mw neOOILIIMMM 3HAavYeHuAMY 
1t30TEPMHUCCKOH OcTaTOuUHOH HaMarHByeHHOCTH. Tak, JEL 
a=Fe,0, H. gocruraer 7000 apem, /,==0,03, x= 20—100 407° CGSM. 
IIpupoxzubie rematurbt OYeHb UacTO UMeIOT MeppoMarHUTHble WpwMecHt 
(x Bue y=Fe,O, w Fe,0,), 170 CuabHO U3MeCHACT HX MarHUTHbe 
cBolcTBa, BOTA K noBbcHNio x u /,, OyeHb BAaAtHbIM CBOHCTBOM Te- 
MaTMTa ABIACTCA TO, UTO IPM OXTAKTeHUM C BbICOKMX TemMNepatyp 
OH NOUyYaeT CHMbHYIO TEPMOOCTATOUHYIO HAMAPHUUCHHOCTh, B THICAUL 
pas impeBbuitamyl wmusyyupopaunyto [E. Teabe, 1950]. 


WMnpmennt FeO - T1i0,, kak 6810 yate ykKa3aHO, B 4cTOM 
BUjke ABIAeCTCA NapaMarHuTHbIM BelecTKOM, C BOCIiPHUMUYUBOCTHIO 
nopraka €00 . 107° CGSM. Onguako wabMenuT C MarHeTHTOM M rema- 
THUTOM OOPasyeT TREPABIC PaCTBOPbI — THTAHOMAFHCTHT HM TCMOMJIb- 
MCHHT, KOTOPBIC ABILAIOTCA @eppomarHuTHEIMN., Marnutubie cBolicTBa 
PHUTAHOMArHCTHTa OUM3KH K TaKOBLIM JIA MarHeTuTa, OTIMYAHCh 
HUMIb TOBBIMICHHBIMM 3HAaYCHHAMM KOIPYMTABHOK cua (Zo 200 apem), 
Marunrubie CRolicTBa TeMOMAbMCHMTa MOUTH He UsyyeHB. Lemouap- 
MeHHT OOazacT OYCHb BbICOKON KOIPIUTHBHON CHIOM — HeECKONIbKO 
cor operey, Hu TouKO Hiopu T,, =230°C [Hapsan, 1954; Harara, 
1955; Hurompe, 19509]. 

B3amMOOTHOICHHA Mc*KTyY 3TUMM TpPeMA MUHEpataMM O4eHb 
nmpocto w306pasuTb Hwa rpollnol mnmarpamme FeO—Fe,0, — TiO, 
(prue. 2). 

Vispectane TRepyble pacTBOpbl WoOAMAaTCA Ha TWPAMBIC, COCTUHAIO- 
muc FeO.Fe,0, ¢ FeO, 2 FeO-TiO,, FeO-.TiO, um Fe,O3. 3a- 
WiTpuxobana OOJacTh, rye He CYHICCTBYeT TBCPAHIX PacTBOPOB MaKe 
Ipuw MarmMaTmucckux temiepatypax. Ipma nounaeuun temnepary pH 
9Ta OOUaCTh paciiMpHeTcAH, ITO BERET K BbITALCHMIO COCTABJAIONINX 
“U3 pacTBopa HM K HaJIMUMIO ABYX a3 B OOPasyIOWMXcA MMHePaIbHBbIX 
3epHax. Bce Ttakue MMHCpadtbHble 3epHa, AByXa3uHble WIM C Hepa3- 
JI@eHHbIMU KOMIOHCHTAMH, OOBTYHO KaCCHPMUMPyYHWTCA Kak MpocTo 
«(MarHeTHT) HIM «WbMCHMT>, TOrMa KAaK MAaPHMTHe CBOMcTBa UX 
MOryT pe3KO OTAHYATLCA OT TOrO MH Apyroro. Tak, HanpumMep, WByXx- 
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KOMMOHCHTHbIe 3epHa, COCTOAUIuMe M3 MMKPOCKONMYeCKUX KPUCTaJ- 
HOB OeHOTO THTAHOM TMTAHOMArHeTUTAa WM TeCMOMIbMeHUTa, MHOTTA 
MOKa3bIBaloOT UHTepccHoe CBOMCTBO «camooOOpaduBaHuA» TepMo- 
OCTaTOUHOM HaMarHMwenHHOcTH. ITO ABLeHMe OHNO TeopermuecKu 
upexckasano Heezem mu akcnepuMentasrbHo Haligeno Harara [1951, 
1950]. Ono coctour B TOM, 4TO UpH OXAAKICHHU C BHICOKMX TeMIe- 
patyp B MaraaTHOM Howe KomMOHeHTa A (THTaHOMarHeTHT), OOmasaxn 
Oomee BEICOKOH TouKONM Hropu, HaMarHMmunBaeTcA paHbiite, a KOMIIO- 
Hexta B (remonapMcuut) namarumanbaerca yiKe B OOpaTHOM MarHit- 


0} 
fe0-Tib, yo 
LFel-Til, a 


Fel) Fed-Fe,0, Fe,0, 











Pac. 2. Tpotitiass quarpammMa FeQO—TiOQe—Fe20, 


(u3 [puddurea). 


HOM nome KommoHeHTa A. IlockonbKy /,, KoMmOHeHTa B  mpeBH- 
maet /,, KoMmOHcHTa A, 3epHO B WewOM cKasblBaeTCA HaMarHudeH- 
HIM IIPOTHB IPpMOMCHHOTO MALHIITHOTO IOJIA. 

JIumonut — Fc,0,-rnH,O mano MarnutTeH, ero Bocipmumun- 
KOCTh OOBT4HO CcocTaBAeT x = 50—500 . 107° CGSM, no on o6ma- 
wae? XOpomo BbIpasKCHHEIMHM MeppoMarHuTHEIMH cBolicrBamu = (fr 
10 0,01 CGSM, H,. = 10 apem). Brpouem, mosKer OnITb 9TH CBOMCTBa 
OO6A3aHHI PePPOMATHUTHBIM IPMMeCAM. 


Maznumnoe cecticmea ocadounsix nopod 


HeobxozuMO OTMCTHTL, UTO MBI ONMCANM MarduTHble CBOMCTBA 
HOMMKPUCTAIIAGeCKUX arperaTOB MuHepatoB, B ocagounHHx me 
nmopoyaX WacTHIb PeppOMarHATHHIX MMHEPATOB 3aKTIOVeHE! B OOIIel 
Macce WapaMarHATHBIX ANIM J[MaMarHMTHBIX ToOposooOpasylwutax Mu- 
HepaJslOB, COCTABAAA JIMMb FO MpoOlenHta WIM HEMHOrHe HBPoOlenret 
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Bcero oObema. Maruutabie cBolicTBa TaKOTO KOMIeKca He OyyyT 
ALTMTABHBIMM 10 OTHOMeHHMIO K efO COCTABAAIOINMM. OBIT mOKa3bi- 
BaeT, 4TO IIpAMOM 3aBMCMMOCTH Me;K]Y MpOMeHTHHIM coyepsKaHueM, 
HaupHMep, MarHeTHTa HM MarHATHEIMM CBOMCTBAaMM NOPOH HeT; [IA 
OMHUX W TeX Ae WHTOMOPMIeCKUX pa3sHocteH MOpoy Bapualuu MarHat- 
HbIX CBOHCTB ropa3qz0 Gombe, 4eM BapHall“n WpoleuTHOrO copepka- 
HUA PeppoMarHuTHEX MaHepanos. Uacto, Haupumep, nNopoya c OoNb- 
WuM coxepRanniem decppoMarHuTHbIX MMHeEpasOB UMeer MeCHb- 
inyi0 Bocupuumunubocth [A. B. Bemexs, 1990; HK. LT. Bpoumreiin, 
1954]. 

MarHutTHble CBOWCTBa TOpPOAL CHIIbHO 3aBMCAT OT BeIM4IMHbI 
1 POpMb peppomarHnaATuBIX Yactun. Tak, Wpu yMeHbINeCHAH UX pa3sMe- 
POB YBCIMUNBAcCTCA KOIPNATHBHAA CiiJla MOPOAE, yMeubIlactca U 
u30TCDPMHNCCKAA OcTaTONHAd uamMargMcHHocT, [K. H. Rouyopcexne, 
1950, 1952; Heemp (Necl), 19595]. 

MaruatHble cBolicTBa BelyecTBa, MpeszCcTaBAAIOnerQg coOow mpak- 
THUCCKM HeEMArHUTHY!IO Cpeky C H300MpoBauHUMU deppoMarHuTHBIME 
BEIIIOUCHUAMM, U3MCHAHIOTCH BMCCTe © YMCHBIIGCHMeEM PasMepOB OTHX 
BKIIOVeHHM WOCTeHeHHO JIMMb JO HeKOTOpOrO mpeyena. Kak TOTbKO 
pasmMep eppomarunrHalX YACTUY CcTaHeT WOpPAKAa 107" em, mMaruut- 
HbIe CBOMCTBA pe3skKO M3MCHAIOTCA, ITO ABNeHMe CBA3QHO C CcaMOn 
npupo7ol dmeppomarneru3sma. Jieno B tom, uTo deppoMarHyuTHbte 
Tema COCTOAT 13 MaJbIX OOMacTeH CNOHTAHHOM HAaMAaTHMYeHHOCTH MIU 
AOMe@HOB, pasMepom nopagka 10-* cm. Hanyeit foMeH CIOHTaHHO, 
1, €, CAMORPOU3BONbHO, HAMArHHIeH, IpWyueM UPH OTCYTCTBUM Mar- 
HHUTHOPO MOA HalpablenwA 9TOM HaMAaTHRYeHHOCTH XaOTMUHE U 
Rk WeOM Teo OkasbiBaeTcaA HeHamMarnuyenHbiM. Ilog yeiictBuem mar- 
HUTHOPO OIA JOMCHbL, Y KOTOPHIX BEKTOP HAaMaPHHYeHHOCTH Hallpa- 
BCH HO MAarHUTHOMY MOM, HAIMHAIOT PacTM 3a CUeCT Apyrux, ac yBe- 
IMYCHHeM MOU BOKTOPA CMOHTAHHOM HaMaTHHYeHHOCTH OCTAIbHBIX 
FOMCHOB HAYHMHAWT TAal7Ke M NOBOpayuBaThed no nom. Deppomarue- 
THK OKa3blBactcCH HaMaLNMUeHHIM B HampaBleHun MpuIOReHHOTO 
MarnmrHoro mous. Teopuio m mogpoOnoe ommcaHne oTUX ABLeHUH 
MOHKHO HalitH y C. B. Bouncoscrnoro u A. C. Llypa [1948]. Autudeppo- 
MATHCTUKM TOsKe MMCIOT JOMeHHYIO CTpyKtypy, HO ocodoro poya 
[Heests, 1951; C. B. Bonconcrult u A. C. Iyp, 1948]. B orm Bompocsi 
MBL yrayOusathca ne Oynem. JiaA Hac BayKeH TOT PaKT, 4TO FOCTATOAHO 
MaJIbIC 4YaCTUbl MarHeTaTa, MarremuTa wu rematuta ye OynyT 
COCTOATH 413 OAHOTO JOMCHA HM, CICOBATeIbUO, OKAKYTCH CaMOIIpoO- 
U3BOJbHO CHIbHO HAaMAarHuucHHbMA. Ecau ata vacTamnt OyayT UMeTb 
BO3MOXKHOCTh ABUTAaTLcA (HallpuMep, B BoyHO cpeye), TO oun OyzyT 
CTPCMUTLCH MOBCPNYThCA CBOMMM BeEKTOPAMM CMOHTAHHOM HaMarHu- 
YeHHOCTH B HallpaBleHum MaruuTnoro noma. Takum o0pasom, jaike 
qaCTHUL C1aOOMaTHATHEIX MUBePaOB, HAaMpuMep, reMaTUTa, HB Ta- 
KOM CJla60OM MarHHTHOM Moule, Kak 3eMHOC, MOryT OOyCAOBUTb yiKe 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


24 — faasa | 


A, Se Ry 
a 


IPH HCsHA4YHTCJIbHbIX KOHUCHTpallMAX HaAJMUUe BAMeTHBIX BeMaInH 
OCTATOUHOH HAMAPHUYCHHOCTH MOpPOAb B WeJOM. 

DeppomarHurHble MU“HEpa Ib (B TactbHeliitemM AJA mpoctotH 6yzem 
IPHIMCHATh Cloya WM TreMaTHT) B OCaOUNBIX MOpoyax BCTPeyaioTcA 
B Tpex gopmax. Ileppaa mopma — pyqubre 3epna Marneruta, UJtb- 
MeHMTa, MapTuTa WM HX CMecelt H TBepybIX PacTBOPOB OfHOrO B ADpy- 
POM. Tlo CBOHUM pasMepaM OTH 3epHa IpuHafJenaT K Wecuano-asen pu- 
TOBOH ppakyun (or 2 70 0,01 1% B nonepednuKe). Bropaa dopma — 
TOHROpacceAHHHIC B Topoxe TreMaTWT, MarreMaT U, MHOTZAa, Maruc- 
tur. Pasmepbt 914X YacTH KONeOMOTCA OT ROMCH MUKPOHA TO HCCKOJb- 
KUX JCCAHTKOB MAKpOHOB, Takum o6pa3om, bee OHM MOnayalor B rsti- 
HCTYIO Ppakuyy10. OYeub BaxKHO OTMCTUTb, UTC HX Pa3sMePbI CpaBHUMbI | 
¢ pasMepaMs JOMeHOB M OOMbINMHCTBO JTMX YaACTHI, mO-BuAMMOMY, 2 
Hf COCTOAT M3 ONMBOUBBIX JOMCHOB. TpeTba dopma — pa3jM4Hbie : 
AMArCHCTHYeCKMe HM omMreHeTMY¥ecKMe oOOpaz0BaHnA u3 CuyepUuTa, 
mupura Uo JMMOonMTa, 

OcHOBiKIM UCTOUHMKOM eppoMarHnuTHbIX MMHCEpAOB OCAJJOUHBIX 

UOpo, ABIHIOTCA MarMaTMUCCKUC MH MeTaMopduyeckue moponbi. Mar- 
HeTur (8 MIMPOKOM MOHHMAHMM 9TOrTO CmOBa), HAbMeHMT, FCMOMJb- 
MCHHT M eMaTUT B pacceAHHOM Bue CORepmatcA, rA1aBubim COpa3om, 
B YJIbTpaOCHOBHBIX MW OCHOBHBIX Moposwax, B Buse cKONUCHHH — 
B PYANUBIX salleHKaX MW MeMes0pyqHHX KBapyutTax. Wpu paspyuenun 
dTHX NOPOT PeppoMarnuTHbiC MUHCPANH BLITCIAIOTCA B BUTE OOsOM- 
KoB. bonbutat yacth ux, no H. M. Crpaxony (1947, 1948] nepexo- 
HT B TeppureHHbIM KpyroBopoTt H MOCTecNCHHO WH3MeNb4YaeTCA, OKUC- 
THeTCA WU OUCH MejIeHHO TepHeT CBOM MarHuTHBIe cBolicTBa 
[O. H. Anprraysen, 1941]. Menpmaa yacrh atux munepason nepe- 
XOJMT B pacTBOphl B BUC PasIWYHbIX COTeH MKelle3a, 13 KOTOPHIX 
TOTOM BHMaqactT B Bue TeMaTuTa, cujjeputa, TuMonutra [H. M. Crpa- 
xoB, 1948]. 

GHATHTCIbHAA YacTh eppOMarHUTHWX MMHEpanOB, TOMABMIMX 
B TePppureHHHM KpyroBopor, S6yger oTaaraTBcA BOAMEM UCTOUNMROB 
CHOCa, NPH4YCM UX KOHUCHTPaANMA OWHA YMCHbIMATLCA C YHANeHueM 
OF MCTOYHHKOB cHOCca. JTa YaCcTh PeppoMarHUTHBIX MAHCpaTOR SyzerT 
CBA3aHa C NPCCHOBORHBIMU HW IpuOpexknbIMM TCPPUreHHLIMH, B OCHOB- 

HOM C HeCYaHO-aNCBPUTOBHIMM MOpOFaMU, BXOAH B MX COCTAR B BUC 
pyqunx sepen. /[pyran uacrb OkMCHOB *MeMe3a, B OCHOBHOM B BITC 
B3BelmmeHHOH Myta |H. M. Crpaxos, 1948], momer murpuponatb na 
OoblIMe paccTosAHHA uM OOycmaBAuBatD, HapaAyy Cc BaInasawunMa 
M3 pacTBOpa COCHMUHCHUAMM *Kele3a, 3HAUMTCIbHbIe KOHICHTpPauny 
MeMe3a B OCa{KaX, YaICHHHIX OT OOKacTM cHOCa. Pacnpexeacune 
meuesa, m0 H. M. Crpaxosy, 6yner npoucxoqutTs 3fech mo 3aKOHaM 
MCXAHMTCCKOTO OCAIKNCHHA (KaK OONOMOUHOTO MatTepHana), 7. ¢. 
OOYCIOBIMBATBCA BeJIMIMHOH uactuy. Baaroyap Mawbim pa3MepaMm 
STHX YACTUH, OTHOCHTCAbHaA KOHTeHTpaluA CyzeT MOBHIMATbcA Ips 
lepexoye OT MCAaMMHTOB K TeAMTaM, TO H TOATRCpAyaeTCH CpPeqHUM 
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cofepmanveM B HUX *#ele3a. Kpome toro, caefxyet yaectbh OHO 
oueib BarKkHOe sbsacHue. Mopckast Bora saBAAeTCH oeKTPORUTOM, 
MOSTOMY B3BeCH H KOMMOMAHbIe PacTBOPH OKUCAOB +Keme3a, ycrToH- 
4HMBLIe B IpCCHOM BOC, Ip MoMasanuu B MOPCKYIO BOY CTAHOBATCA 
BECbMa HeYCTOWMUBDIMH, HW OKUCIE sKelle3a BbINaTaIOT B OCaZOK. ITO 
4AacT MOBBIHEHUC KOHUCHTpalun B WpwOpeskKHOMOpCKUX TIMHAX. 

Ha vepBoHayarbuoe pacipesgenenve wele3a HakiasbtbaloTr oTne- 
4aTOK XHMMYeCCKHC Mpolecchl JMareHe3a B uMax, OOpasyA MecTHBIe 
kKouuventpatun. B Kakom Baye OyneT B KOHCUHOM UMTOre HAXONMTECHA 
HKeETe30 B OCakKe — B Bue TeMaTMTa, MarTeMuTa, MarHeTHTa, CUC- 
puta WAM WMputa, ITO 3aBMCHT KaK OT yCROBMU OO pas0BaHUA OCalKa, 
Tak WM OT WocAexylomjelt WuareucTMuccKOM uu osIMreHeTM4YeCKOH MCTO- 
puM ero (OKMCIMTCIbHO-BOCCTAHOBUTCAbHOTO NOTeHIMAaAIAa, B YaCTHO- 
cru). Tak, Hampumep, remaTar ycTrolunB TONbKO B OKUCIMTebHOH 
MIM HeHTparbuol cpeye WM MpOHMKHOBeHuUC B TOPO, Hampumep 
pacTBopos, coyepekamux HS wan opranmyeckite BemlecTBa, UpHBe- 
uet K BbIMetaubaHnio rematuta. Hapayy c 3aTuM, AIA Bcex mOpor 
cleqyer MOAYePKHYTb 3HAYeHVeE IpoleccoB McTaMOpusMa. 

Urax, deppomaruuruble cpoiictsa necuaHuKOB & HeCKOB obycs0- 
BICHBI, TIABHDIM OOpa30M, HaM4YMeM PyJ{HbIX 3epCH MarHeTuTa VU 
ero pa3sHOBUAHOCTecH, MapTuUTa M TCMOMIbMCHMTA B COoCcTaBe TAKeNON | 
ppakyun. Deppomarauruble cBoiictaa Oyyzyt naudonec ApKO BBIpa- 
WKEHBE Y OCAKOB, OTIAraBMIMXxcH BOUIM3M paHOHOB pa3MbIBa MarMa- 
THYCCKUX MH McTaMOpHuyeckKuxX Mopoy wu ocuabMATBCAH C yRaneHueM 
OT HCTOUHMKOB cHOca. ITH Ae NOOMCHNA OTYACTH CUPABCLAUBE VW 
{JIA AaJCBPOIMTOB W TIMH — NOCTOUbKY, MOCKOJbKY B HUX Mpucyt- 
CTBYIOT IleCuaHO-acBpuTOBbIe mpakyua. OgnHako WA adeBpomMToR, 
HM OcOOeHHO JIA TMH, TpoMaytHoe 3sHAaYeHNe UWpHooOperalwT Meubyali- 
Me WaCTHHbE TeMaTMTa, MarreMutTa HW MarHetuta. B OonmbinunctTBe 
CHrywaeB, MO-BUAMMOMY, HAaAMYMeCM MMeCHHO 9TUX YACTHY W ompeye- 
detcaA eppoMaruciu3M ageBpomuToB wu riuun. Tak wanupumep, 
nopoya, usyuecnHad JHenHom u Jie Bopnom, noKxa3ana caexywomue 
3HAYeHMA BOCIPUMMYIABOCTH TO paKkiuaM. 


Tabauua 2 


MarHuTuax BOCHPHUMYNBOCTh pasINIHbIX pakiwuii CMemaHHOi MOpOALI 





@MpaknuH .... 2—0,02 mm ! 0,02—0,002 m6” | Menbiue 0,002 
Conepmannue, % . 44,300 30,7 14,0" 
He is as 1030 - 107-8 4962.40" 7036-1078 


PeutrenoMeTpauecKkuli uv XMMMYeCKU avHauZhl UOKaZaIu, 4YTO Mar- 
HUTHEIe CBOMCTBA DOpoAb OOA3AHEI OYCHB MeCJKUM YacCTHIaM Marre- 
muta (y=Fe,O,). 


* Ocradbioe—pacTBOpAMaA 4acTh. 
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D5 Paaea I 


/iwarcHeTmuecckmwe uM 9almurenetTmuccKue mpolecchl MOryT UpH- 
BeCTH KaK K Totepe Mopoyon meppoMarHuTHBIX CBOMCTB, TaK H K J0- 
KaJIbHBIM IDOBBIIMCHHAM 3Ha4CHHM MATHATHOU BOCHPAMMIMBOCTH. | 
PaccMOTPpUM Tellepbh MarHUTHble XAaPAKTeEPUCTHKU OCANOUHEIX MO- | 
pol. | 

MarnuTuad BOCIpHAMYMBOCTS OCaO4UHHIX TOpoy B oOMjeM uMeeT 
3HAYMTEIbHO MCHbIUMC BeEIMUMHEI, YeM AIA MeTaMOpdmyecKkux 
U3BEPIKEHHBIX TOPO, a TeM Oomee mewesHEX pyyz (Taos. 3). 








Tabauya 3 
MarnuTubie CBOlICTRA PasIHIHbIX WOpoy u py] 
- x - 40°CGSM | In 108CGSM | 
Ppyitpt ropor iS a 
ES Makc. iMHg.| cpequ. | Mac. |MMH.| cpeH. 














| | 
84001 162 500 8 100 000 15000 | 774 000 


_—__—_- 


MarnetTurosple H THTA- | 
HOMATHETHTOBBIE PYbl 103) 2 000 000 
slpyrue xkelle3sunie py-| | 
Zbl EE Se Ter gaee ee 
VJIbTpaOcCHOBHbie M3- | 
BePHeHHbIe MOPOMA . . 
OcHOBHLI€ H3BepKeH- 








200 000 | 50} 14400 | 420 000 0} 170 000 
127, 72000 | 100 9790 A3 700 | 435] 10 960 








Hie Nopowr . . . . . .| 642! 22700 Q) 2540), 42 000 0 3880 
Kiicuiie H3BepsKeHHble | | 

UOpombl M rHelchE . . . (1596, 6590 0) 688 | 196 000 0) 2230 
Meramop®uueckne To- | | 

- pOjibt ge 381) 36 700 0 1471 | 740 0 166 

Ocajlounble Topoynt . 4899, 6300 | —4 {20 | B50 () 18 


a | 


Kak BHagHO a3 vToH raOJluI[bl, MAarHuTHaH BOCILPHUMYMBOCTE 
OCaqOUNbIX MOpO, Bapbupyer B DIMpoKuxX Wpewemax ot —4 flo 
6300 . 10~° CGSM. Ormerum, 470 970 2ke cHpaBeAIMBO UA RarKyou 
uromoruuecKkolH pasHoctu. Tak, mo Jaunbim cBomKn K. [. Bpor- 
mTciina m0 Pycckol naaTrdopmc, Bapwall“u BOCIPHUMIMBOCTH CocTa- 
BIAIOT! JW mecaannkos O—400 . 10—° CGSM, zua anespurop u 
anepponuton O—1500 . 107° CGSM, qua raun o aprumiuron 0— 
--631 .107~° CGSM, meprencit O—210 . 107° CGSM, useecruaKos un 
yomomutos — 4—488 .10°°CGSM, aunruagputos O—181 . 10° 
CGSM. Baugy sroro pance nopcemecTHo ynoTpeOnABIMMeCA CpeyHHe 
3HAYCHHA MAarHATHOM BOCUPHUMIMBOCTH WO AMTOMOTMYCCKUM Pa3HO- 
cTAaM, 6e3 yueTa BOspacTa uU PalMaNbublX YCHOBUM, ABMAIOTCA BCJI- 
UGHAMH HeXapakTepHbiMu. Bapuallwa MarHuTHOW BOCTIpPHUMYABOCTH 
JIA KaKTOU TMTOMOTMueCKOU pasHOcTu HeEU3MepuUMO OOIbMe pasIMIAu 
MOIKIY CpeTHAMM 3HaveHUAMM AIA Hux. BapnalwMonnble KpaBble AIA 
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KayKOM PasHOCTH HMelOT HECKOJLBKO M&AKCAMYMOB, COOTHeTCTBYIOWUMX, 
OUeBU HO, HECKOJIBKUM THMAaM TOpos, pasaMualomuMcA PreHe3suHcoM, 
(paliMaJIbHbIMU YCIOBAAMU OOpasoBaHnA. B oOmew Macce HCMarHUTHHX 
Hq M&aOMArHMTHblX BEITeCMAIOTCH MOPOAL, MMeloOltwe BOCIPMAMUYBBOCTL 


50—1500 . 107° CGSM, npwuem cpegu mocaequmx BeTpeyalotca 
OV KBaJbHO BCe IMTOMOrMYeckue pasHoctu [K. TF. Bponmrelin, 1954}. 

Mut notbtraniuch coOparb BCe JOCTyYMHbe HAM MaTepHasJbl WO BOC- 
HUPUAMUMBOCTH OCAFOUHbIX TOPO MB pe3symbTare Womyyusa Tabn. 4. 
Takum se cmocoOom 6naM HAMM COCTaBeHH Taba. 3 uO. 

















Tabauya 4 
MaruuTiadt BOCIPHHMYHBOCTh OCAOUHBIX MOPON 
o Odpasijop co 3snayenHAMH 
= x -10°CGSM, % = 
09 ce 
S. | S 
Tlopoytnl ‘2 a oO 4 ~ 
2! = =) 2 o 
o) OoO}oOol]n uo = SS = 
S Jo} | | | S 
Se lle es. Wee aise i. |! 
i VIRB] S NI Ye) A x 
| 
HlecuaHHMKu A acleBpo- | 
1a TI Sb See aesieiae oe 2018 | 43) 22/13 8 D 8 | 126 
Pump oo... 6 | 17380 1 22129)14, 14 17 3 1 144 
NLEPECIIM »:2: 3. e Ges) e> 330 }63 | 22] 14 i Q,9 9) 0) 26 
MapecrHAaka MH jLOJIOMH- 
ie ab aoa ets Ae ena +a v5 | 0 0 | 416 
| is kat | ae Ul ; 
Bee ocaqouvnbie UOposLl een 43{22;12} 9 ! 8 Do 8 ot 120 











Betcokue 34a4eHUA BOCUPHUMAMYABOCTH AIH WecdTaHukKOB, Kak On 
ye yKa3saHo paHee, Upeskye Bcero OOycHOBeubI MOBbIMeHUbIM 
cojlepsKaHHeM MArHCTHTa B BUTE PYAHHX 3epeH, YTO FOBOPUT, CoO- 
roacno A. T. Kasamnnxosy [1941] ao KH. T. Bposmreiiny [1994], 
o 6nm30cTH HcTOUHAKOB cHoca. Ilo peamumne MarHuTHOu BOCIIPHUM- 
YMBOCTH IIPeICTAaBIACTCA BOSMOMKHEIM CYAUTbL O HAllpableHuA U LIME 
wyTa cuoca. Mareptaa no Pycckod naar¢opme, upabeyensi 
K. I. Bpoumreitgom, moyrBpepsKyacr s7To mMoTomReHuc. Tak, MepMcKue 
necwanuka oOmazaiT tem OoJbUIelH BOCIPMHMUMBOCTbIO, YeM OK 
6OaumKe K Ypany [K. [. Bpoumreitu; 19594]. HaOmogaerca tranne 
A3BeCTHAA B3AKOHOMEPHOCTh B BePTHKANbHOM pactpeyecieHua BOoc- 
IIPUAMUMBOCTH: MOBUMCHHbIGC 3HAYCHUA Ce COOTBETCTBYIOT TepHogzam 
YCUNCHHOFO pa3sMbIBa HM HAKOIMICHMA *eNC3HBIX Py. ITO Baer BO3- 
MOSKHOCTh CTABUATL BOMpOG O CrpaTHrpamwyecKoM pac4eHeCHuN OCca- 
AOWHEIX TON, WO BelMunHe MarHuTHOH BocnpaumuuBocta [M. IIciicux 
nu JI. Topdenno, 1934; K. P. Bponmreitu, 1954]. Heodxogqumo rombKo 
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A A ES ah Re 


YUMTHBATb BEPOATHOCTh MCCTHBIX KOHUWeHTpalnl deppomMarautTabrx 
MHHePpaJIOB B OCATKAX, KOHHECHTpalMH, KOTOPLIC MOPIM BO3HMUKHYTH 
KaK B Wpollecce OTMO#KeCHMA, TAK UM B CTajlMu JMareHe3a (cM. BHIMe). 
Usnomcuneili Merox a3y4eHHA BOMpPOCOB cHOCa HM CTpaTurpadmuecKoro 
pacuTeHCHHA He MO?KET, KOHCYHO, ath OobIMe, 4M HEMOCpeCTBeH- 
HOC NOpoOHOe M3y4eHMe pacupeseicHAA coekuHeHUM meure3a B OCAl- ; 
KaX, HO HeCPpaBHeHHO MeHee TPYyOeMOK. 


Ecrecrsenuaa ocTaTouHads HaMarunyennocts I, ocaqounbtx mopojt 
A3y4eHa 3HaUMTeCAbHO MeHbIMe, 1M HX MAPHUTHAH BOCILPHUMUYMBOCTH. 
OObscHACTCH 9TO Upes*Ke Bcero TeM, TO AA OONBINNHCTBA OCaOU- 
HBIX TOPO CCTeCTBCHHAH OCTATOUHAH HAaMAFHMYCHHOCTh HeBeAMKa, 
 WOITOMY pasBexouHaA Teomusnka He Oblla BanHTepecoBaHa B ee 
usyucuun. KH Tomy me, ocTaTounad HAaMAarHM4CHHOCTh — BeaW4uMHAa 
BCKTOPHAA, WM MOITOMY [IA ec OUpesesdenuA ueoOxoyumMo orOuparTb. | 
OPHEHTHPOBaHHBle OOpasbl, T.¢. CTAaBHTb cleljmasbubie padorH. | 
Boubily%o polb chIrpano pacmpoctrpanenuHoe yOeyeHue, UTO OCTa- 
TOUHHIM MAarHeCTM3M OCAOUHBIX MOpoy, — ABMeHuMe Cy4aliHoe UU JWA 
WpakTuueckux Wee He Moe? OLITh UCMONb30BAHO, XOTA PHT CoBeT- 
CKMX YUCHBIX, B TOM 4UNcIe w aKkagemuK II. I. Jlasapes [1943] yRasni- 
Bau Wa HCOOXONMMOCTh M3Y4CHMA OCTaTOUHOM HaMarHMueHHocTH 
OCayOUNHX WOpost. 


EcrectsenHaA OCTaTOUHaH HAMATHUYeHHOCTh OCaMOUHHIX TOpoy 
8B OOJbUMIHCTBe CAyyaeB He MPCBOCXONMT HCCKONBKUX ec/IHHUMIL 
10-° CGEM, onnaxo HapAky c WopoyjamMu, 4Yacro COBepIcHHO He 
oO NayaloOWjAM eCTeCTBCHHOHW OCTATOUHOM HaMarHMUCHHOCTbW, BCTPe- 
yalorcd MOpom”H co suauenuama yo 650 . 107° CGSM [Jixxoncon 
(Johnson) uw yp., 1948]. 

PacnpeyenecHne NCCYaHRKOB, ALCBPOUMTOB WU TMH 1O WX BeMUN- 
H&M CCTCCTBEHHOM OCTATOTHOM HAMArHMYICHHOCTH UpuBeACHO B Taba. 5. 

Rapodouatuble Wopoybt ele CAIMMIKOM MAO U3yY4eHBI, YTOOKE MOFKHO. 
OHO MpOBecTH WU AWA HHX Takoc wc pacnpeyxeneHue. Onnaxko u ceil- 
Yac YK MOVKHO CKa3zatb, UTO OHM NOBONbHO pexKO OOJiayjaloT MOBHI- 
WICHHbIMM 3HAYUCHHAMH eCTeCCTBCHHOH OCTATOUHOM HaMATHHUCHHOCTH, 
mM ee cpeqHee 3HaueHHe OyyeT 3HAYMTCABHO MeHbINC, 4eM WIA Teppn- 
rCHHHIX IOpon. 


Bapualun ectecTBeHHol ocraTOUHOH HaMArHMYeHHOCTH JWI oca- 
JJOUNLIX NOPON, KAK BUHO U3 TAO. 5, BeCbMa BeAMKM. ITO HAXONUT 
cBoe OOLACHCHHC B TOM, 4TO 3aBMcuMOCTh BeauuuHE J, OT eOTO 
paya yCIOBUH reonoria4eckOH UCTOpun MOpOALI HecpaBHEHHO pesye, 
4YeM JIA MarHitTHOH BOcCIpHuMUnBOCTH. OnHako ocBelmeHue 93T0l 
3ABHMCHMOCTH 3HaULITCIIbHO 38TPYHEHO TeM, YTO HOKa elle CAMUIKOM 
MaJlO WpoBbeyeHo pador 10 U3yICHHIO NPOUCXO/KeCHUA WM CBOMCTB ecTe- 
CTBCHHOM OCTATOYHOH HAMATHMYCHHOCTH OCAJOUHBIX MOpoR. 

EcrecTBcuua OCTATOUHAH HAaMArHMYeHHOCTh OCAaOUHEIX MOpoO; 
CBA3aHa, KOHCUHO, C HaIMUMeEM MCPPOMALHUTHUBIX KOMNMOHCHTOR BAX 
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Tabauya 5 


JCTCCTBCHHAH OCTATOUHAA HaMarHWYeHHOCTh OCAaOUHbIX MOpo;t 





OOpa3snoB co 3HaYyeHH AML 








fQ comme 
S In 108 CGSM, % a 
2 in a a gE ate | 
= | 2 
Hopojlpi 2 a > 2 
Oo =) o a) a an i 
=) ClN Ton) — xs : 
=e; ae i a. | | S| = 5 
ay Motegi x es = /\ as 
Uectanuku WW asteppo- | 
<TH ...... «| 187: [80449] 6) 38] 5 4 {214 | 44 
Pav ee ee | AQL 142111124] 5 4 10 3 1 20 
| 


coctabe. Hak ye OBO CKa3aHO paHee, CYNICCTByIOT TPH MopMbI 
(bePPOMATHUTHHIX KOMMOHECHTOB OCaOUHHX MOpOs — pygAuble 3epua, 
B OCHOBHOM, MarHeTaTa, TOHKOPACHHVICHHHIM CMHreneTm4uecKnh 
reMaTut, MAarreMAT WM MarHeETHT HM pa3sJiM4uHble fMareneTMueckue 4 
psmureneTuueckne oOOpazsoBannA. Kamyqan u3 oTuX POpM MomeT O6sa- 
{§atb OCTATOUHOM HAMArHMYeHHOCTLIO HU NP UHTepapeTayun pesyJb- 
TaTOB H3yYCHHA CYMMaPHOM eCTeCTBeEHHOM HAMATHHYCHHOCTH MOpPOsHl 
ITO HeEOOXOJMMO YUUTHIBAThb. 

BeawunHa ecTtectBeHHOM OCTaTOUHOM HaMarHMyeHHOcTH, Oyyyun 
CBA3aHHOU B TepByl0 OYepenb C COsepsKaHvHeM PeppoMarHUTHEIX MMHE- 
pawlOB HM WX TeHe3MCOM, TAK #KC KAK MW MArHUTHAA BOCIIPMUMIUBOCTH, 
M10-BUJMMOMY, MO?KeT OLITh UCHONb30BaHa JIA CyKeHHA OO nCTOU- 
HuKaX CHOCA, a TAKKE MU WIA cTpaTurpamwueckKoro pacuJIeHeHUA OCa- 
JOUHHIX Tommy. Ognako ocTaTOuHaA HAMArHW4YeHHOCTh sABJAeTCA 
BCKTOPOM, T. @., KPOMC BeMUMHEI, XAaPAaKTepwM3yetca elle u Halpa- 
BleHweM. ITO, SesyCAOBHO, OTKPHIBaeT HOBbIe MepCNeKTHBL Teper 
M3y4UCHHeM eCTCCTBREHHOM OCTATOUHOM HAMATHMYeHHOCTH JIA reouo- 
raacckux eae. [epcnektuBht 9TH, B OCHOBHOM, CBA3aHbI C BOSMOK- 
HOCTbIO BOCCTAHOBJICHHA MAPHUTHOTO MONA SeMIM 9NOXH OCamKooO- 
pasoBpaHHA MO BeKTOPY CCTeCTBCHHOM OCTaTOUHOM HaMarHHICHHOCTH 
MOpo;. | 

IIpu s106ntx padorax, “mMewmux WebIO BOCCTAHABNUBATbh Kakue- 
1400 YCROBHA WM ABICHAA MpOMNO0rO MO BeEKTOPY ectecTBeHHOM ocTa- 
TOUHOM HAMArHMYeHHOCTH, HEOOXOAMMO 3HAaTb, KaKAM OOpasomM u Ha 
KaKOM 9Tale MOPMMAPOBAaHMA MOPOAL BOZHMKIAa HaOTIoaemaA ecre- 
CTBCHHAA OCTaTOUHAA HaMarHuyenHocTb. Bomee toro, HuKakue o60- 
CHOBaHHble 3akIIOUVeHUA OO DTOXC OTMOFKCHMA OCaKA Heb3A cye- 
ath, He JOKa3zaB cTaOwabHOocTH HAO WIOAaeMOl eCTeCTBeEHHOM HaMarHo- 
Ye@HHOCTH B reOJIOTMYeCKOM MaciuTabe BpeMcHy. 

Bonpoch mpomcxomseHaA UW CTAaOMMBHOCTH CCTECTBEHHOM ocTaTOod- 
HOM HaMarHHYeHHOCTH OCaqOUHHIX NOpon OykyT paccmoTpeHH HuKe. 
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Celityac OTMe€THM TOJIbKO, 4TO YCTOMYMBOCTL OCTATOUHOM HaMarHu4eH- 
HOCTH 00 OTHOINCHHIO K BHeEIHAM BO3eHMCTBUAM B 3Ha4YMTebHON 
CTENeCHH ONpekeIAeTCA KOIPUUTHBHOM Cuno u rouKOK Hiopu nopogH. 
K paccmoTpeHmi0 dTHX MAarHHTHHX XapaKTepucTHUK Mb M Wepelizem. 

RKoapuutusnas cuna H, ocaqounHbx NOpow ompeyenAeTcaA Kogp- 
WUTHBHOH CuO HocuTelen deppomMarHeTH3Ma — PyAHbIX sepeH 
MarHeTHTa, TOHKOpacceAHHOrO TeMaTHUTa, MarreMaTa WM MarHeTHTA, 
oOpa3z0BaHHil NuputTa, IMMOHUTAa u cugeputa. Hak MBI Bugenu, Aaa 
NOMUKPUCTAIIMYCCKHX PasHOCTelHl YTHX MMHEPaAIOB 3HAYeCHMA Koop- 
NATHBHOH CHJIbl COCTABAAIT: ANH MarHeTHTa MU CTO pasHOBMANOCTeH 
7—30 apem, aA Marremata 30—400 apem, remarura 50—7000 apcm. 
Takue Sombie uamasonub u3MeHenuA H, Wa KayKOTO MuHepasa 
OD83aAHbI, B OCHOBHOM, pa3IMUMAM B pasMepaX KPHCTANIOB u3y4eH- 
HBIX NONMKPUCTAIMMYeCKHX arperaTroR. ITH pasnIu4MA cCyWICccTBeHHO 
CKa3blBaloTcA B TOM CJlydae, KOTAa U30THpoBaHHble PeppoMarHuTHble 
3epHa 3aKJIOYCHHE B OCHOBHOM HCMaTHHTHOK WIM MaOMarHuTHon 
Macce MNOpOAb, YO KaK pa3 OTBeYaeT CTPOeCHMIO OONBMIMHCTBA U3BCp- 
*KCHHBIX MW BCeX OcagouHETX Nopoy. Jina sTOTO Cay4an TeOpeTmuccku 
Mm 9KcHepuMeHtanbHO FoKasaHo [E. H. Kougzopcernmit, 1952; Heens, 
1947|, 4uro Cc YMeHBINeHHCM pa3MepOB 3epeH KOSsPIMTMBHAA cua 
6ntcTpo pacteT. Poct KOaPIMTHBHOM CHIbI CTAHOBUTCA OUCHb pesKuM, 
Kora pasMephl wacTuY UpMOAmKalorcaA K pasMepaM JOMEHOB UB Cay- 
qae OHOQOMeCHHOH CTPYKTYPH KOSPYUTNBHAA CMa CTAHOBUTCH OFeCHb 
BLICOKOH. Tak HalpuMep, ocayouHble MOpoybi, meppomMaruuruble 
CBOMCTBA KOTOPBHIX OOA3AHbI TOHKOPACIIbIMeHHOMY TeMaTHUTy, MOKa- 
3HIBalOT KOSPUUTUBHYIO Cusy, mupeBpnmatwmyn S000 spem [Tpud- 
m@urc u HKauur, 1904]. 

CreqyeT OTMeCTHTb, 47TO MpHBORUMBIe BHAUeHUA KOSPIUTABHON 
CHIBI] OTHOCHTCH K NOMHOMY FHCTepe3sucHOMy IMKIy Ww xapakrepu- 
3yIOT BeCIHYMUY MArHUTHOrO TOA, YHUUTOMAINIcro Us0TepMMye- 
CKY}O OCTATOUHYIO HAMATHMYEHHOCTS WOUHOrO. yuKHAa. EctectBennax 
ocTaTOUHaA HaMarHMyenHocTh nopox (In) mMomer OHTA um GOonbUe 
H20TEPMUVECKOH (HaNpuMep, TePpMOOCTAaATOUHAA) uM MeHBIIe ee. bomee 
TOTO, ake pH OFMHAKOBOH TO BeIHYMHE OCTATOUHOW HaMarHuyeH- 
HOCTH, KOSPNUTHBHAH CUa 3aBUCUT OT TOTO, KAKHM UYTeM 93Ta OcTa- 
TOUHAA HAMarHWYeHHOCTL Npousz0msa, OyAyIu HAnMBbICMeH JH TepMO- 
ocTaToOuHOM HamaruuyenHoctTn [I. H. erpopa, 1956]. 

/laHHBIX 0 KOIPYATUBHOM cule ecTecTReHHOW OcTaTOUHOM HaMar- 
HHYCHHOCTH TOPHEIX NOpoy nowTn HeT. Hanuuue I, KamyE pas yKa- 
3HhIBAe€T Ha TO, UTO OHA MPeCBOCXOJIMT BEIMANHY 3CMHOTO MArHMTHOrO 
noma. Marnutuble 100A, YHHUTOMAaWMMe ECTECTBEHHYIO OCTATOUHYIO 
HAMATHHYCHHOCTh OCAOUHEIX TOpoy, KoMeONIOTCA OT HeCKONbKUX 
apcTelx Jo HecKONbKUX THCAY apcTey [/KoHcon u Ap., 1948; [pad- 
mutc uw Hunr, 1994]. 

BemuuaHa KOIPIATHBHOM CUB B W3BeCTHOM Mepe olpeyeaner 
uM cmocoOHocTh ocTaTOwHOH HaMarHw4eHHOCTH deppoMarHeTuKa Tpo- 
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THBOCTOATh MCXAHWueCKUM BoOszelicrBuAM. Tak, BbICOKOKOOPUMTHB- 
HBIe MaTepHaJbl, HANPUMep, OOOAKAKCHHDIC TIMI U OazaNbTH BHIZep- 
#KUBAIT MHOFMe THCAUM CHIbHHX yapoB Oe3 Kakoro-1H00 u3MecHe- 
HUA BCIWYTHEE Ww HallpaBeHMA OCTAaTOUHOM HaMarHW4eHHOCTH 
[E. Tease, 1950], rorga Kak, HalpuMep, Uagenue oOpasya HuU3sKO- 
KOIPHMTHBHOTO rabbpo 3sHaIHTeMbHO U3MCHACT HANpaBseHHe OCTATOU- 
HOM HamarHuyucHHocTH [Mopazeit (Morley), 1904]. Batcokoe snaucHue 
KOIPUMTUBHOM CUI AIA OCANOFHHIX DOpOT, Xapaktep pacnpeyetenua 
HOCHTeICH dpeppoMarHeTuH3Ma B 9TUX Hoposax (B Bue Us0TMpoBaH- 
HBX MCJIKUX 3epeH), a TaK#Ke HEBLICOKUe 3HAaYCHUA TBEPAOCTU WU MO- 
VIA CEBUTAa TIA OOMPUIMHCTBA M3 HUX POBOPAT O BEICOKOM CTOHKOCTH 
CCTECTECHHOM OCTATOUNOM HaMarHMYCHHOCTH 0: aOUHEIX MOPOs, TO OTHO- 
MmMeHviO K MCXaHWveCKHM LO3SACHCTBIUAM. 

Touka Kiopu T,; ocagoawol Toposnt ollpeedsmioTcH, CCTCCTBCHHO, 
rogKom Hinpw @eppomarHATHSx MuHepallob, BXOAsINUX B ee COCTAB. 
Jina uncroro MarHeruta ona coctrarmier 970°C, pai pasi:dHDtx ero 
pasHoBnyHocTea KomeOnercs or 315 no 600°C; pasa Marremuta eS 
720°C, aus rematata T,=675°C, sna remoumbmenuta Ty, =230° C. 
Usorga touxa Kop momet onycKarbess no 140°C [Huxonsc, 1950]. 
 flnnenvue tTemuecpaTypHoro MarHMTHOTO YracTepesnca IpPuBORUT 
K TOMY, UTO W1000e HarpeBaHue OCaAOTHOH NOPOAE BezeT K YacTMIHOK 
moTepe LepBonavatbuoll OCTAaTOUHOM HAMATHHUCHHOCTH, a MOCJe- 
qylouee oxXwamqenue B MarHUTHOM TOC SCMAM BbIsEIBacT HOBOe 
HaMarHuunBaHue. Oro uepeMarHuuuBanue Oyzer B OOnIcm Tem Gombe, 
yem OoNbIIe Wuama30H TemMiepatyp. Ecam temaepatypa xoTa Ob O7- 
HAKEbI Focturner ToUKH Hiopw AIH Munepalla, © KOTOPbIM CBH3aH 
(eppoMarHeTH3M WOPOA, MWCPBOHATAMbHAA HAMATHUYCHHOCTh OKa- 
7KETCA WONHOCTLIO yHuuTomeHHOU. Tak Kak MHOFHe OCaZOUHbIe O- 
pom COepRaT HECKOULKO MPeppoMarHATHBIX COCTABAAIOMAX, HMeIO- 
Wux pasimube Toukn Kip a, clexoBaTeibHO, B pasnM4HO cTe- 
neHH YCTOMIBBHIX MO OTHOWeHHIO K M3MeCHeEHHAM TeMIIcpaTyPH, 
MO?#KCT OKAZATLCA, YTO AMIN OFHA COCTABIAIOMNaA «qOHecIa» TO Ha- 
mero BpeMeHH CBOIO DepBOHatabHy!O OCTaTOUHYIO HaMAarHudeH- 
HOCTb. 


Ocadounvle nopodd’ Kak HOCUMeAU naseOMAaeHEMUIMA. 
IIT poucxomdenue ecmecméennouk ocmamouHou HaMaeHUUeHHOCMU 
ocadounblz nopod 


Unrepuperanua pe3yibtaToB Msy4eHUA eCTeCTBEHHOM OCTAaTOUHOM 
HAMAarHM4VeHHOCTM OCaZOUHEIX MOpox HembIcIuMa O¢3 ACHOTO Dpej- 
cTaBllenna O TOM, Korma H KakWM OOpa3s0M 9Ta HAaMATHMYCHHOCTh 
po3Hokact. Mb JOKE, CHEFOBATeIbHO, 3HATb OTBETHI Ha CJcqyW- 
Iqme BompocH: 1) Ha KaKOM dTaNC POpMUpOBaHHA TOPO BOSHUKAECT 
ocTaTouHaH HaMarHMueHHOcTL, 2) B pesylbTate JeHcTBMA KaKAX 
(busmiecKHX areHTOB 3TO Mpoucxoyut, 3) MO*KeT IM BOSHUKMAA OCTa- 
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TOUNAA HAMATHMYCHHOCTL COXPAHMTbLCH AO HalIMX He MM Kakue 
YCNOBMA JH 9TOLO HYKHEL, 

Eoye B KOHIe 30-x rr., B camMom Hauasze M3Y4YeCHUA eCTeCTBeEHHON 
OCTaTOUHOM HAMATHMYeEHHOCTH OCaqOUHEIX WOpon OAM W3BeCTHSI 
akTh, KOTOPble NOsKOMMIM HOCTaBATh BOMpOC oO BoOccTAaHORMeHUH 
reONOrMdecKOM UCTOPUM MarHuTHOTO TomA Seman. Ju PakTH CBOLU- 
AMCh K CleTYIOMAM romomeHnAM: 1) MHOrMe OcayOUHHe NOposl coyep- 
Hat heppoMaruaTuble YacTuyb, 2) ucKyccTBeHHB oCaNOK, 00 paso- 
BaHHHM BbINATaOujuMa U3 BOAHOM cycnen3uu deppomMarHuUTHIiMEY 
TaCTHYaMU, HAMAaTHHIUBaeTcCA RB HAapaBIeHMM MpMAOMeHHOrO Mmar- 
HUTHOTO TOJA, 3) eCTeCTBeHHAA OCTaTOUHaA HaMATHUYeHHOCTD OCa- 
HOFHBIX TOPO B HeKOTOPHIX CyyanxX COXpaHumach Hen3MenHOL 
B TeyeHwe MHOraX MuaMOHOR aeT. Ilocnexyromee ygzecatusmeTue 
HeMHOroe NpHOaBnAO B dTO OOnacTH, uU Mtb HAaunHAR c 1953 r. Onn 
"poBezen px padot, BHECIIMX HEKOTOPY!O ACHOCTh B BOMPOCH O BO3- 
MOFKHOM Ipupoye HocuTeHeli ecrecTBeHHOM oCcTaTOUHOM HaMarHuyen- 
HOCTH OCANOYHBIX MOPOJ[, O MEXAHH3MC BOSHMKHOBCHHA BTOH HaMarHH- 
“YeHHOcTH WM OO ycuoBMAX ee crabuapuocrm [Haerr, 1954: Huxoussc, 
{900], xora uw celiuac cme neubii pay BecbMa BasKHEIX MOMeHTOR 
OCTaeTCH HeBbISCHCHHBIM. Bce ke COocTOAHMe BONpOCa Zaer HAM BO3- 
MO?KHOCTh JIOULITATLCA B OONIMX YepTax NpPOCNeUTh ITAIUbl BOZSHAKHO- 
BeHUA MW fadbuekieh ucropuu ecrectBeHHOl OcTaTOUHON HAaMAaTHueH- 
HOCTH OCa#OUHOH HOpORH. 

KcrectscHuad OCTaTOUHAA HAMATHWYCHHOCTh OcCaOUHBIX mopoy 
CBA3aHa © HAaAMINEM eppOMarHATHHX KOMUOHCHTOB B UX CocTaBe. 
Cpegu STHX KOMMOHEHTOB MBI BEIQeIUAM TPU rpynUE: pyauble 3epua 
MarHeTHTa MW eCrO pasHOBUAHOCTeH, TOHKOPacceAHHBIM TemaTut, Marre- 
MUT WM MarHeTHT, a TAaKKe pasIMIHhe OOpa3zs0BaHKnA UMAputTa, WMMOHMTA 
M cuyfeputa, B OCHOBHOM JIMareHcTM4ecKue WH a9nuTeHeTHUeCKHe. Octa- 
TOUHAA HAMATHMYCHHOCTh, CBA3AHHAA C KarKyO us 9TMX Tpyuo, 
BO3HUKAeCT PasHbIMU IyTAMU WM MMeeT pa3sHylo cyfAbOy, xoTa ompere- 
AAIOWUM PAKTOPOM BO BCeX CAyuanx Oyzer MaruuTHOe None Bemun. 
SHaIeHHe KAKOM M3 TUX COCTABMAIONMX oOmeH ecrecTBeHHOM OcTa- 

TOYHOM HAMAaPHMYeHHOCTH NWOPOMb [WIA BOMPOCOB, CBABAHHEIX C BOC- 
CTAHOBCHHOM APeBHCTO MaPHUTHOrO LosA Seman, OyeT pesko u UpHH- 
UUMMaATbHO Ppa3JIM4HEIM. 

Maruotut, Kak BxogaIMit B paccexHHoM Baye B COocTaB MarMaTH- 
4eCKUX M MCTAMOPPUICCKUX NOPO, TAK UW BbIZeTUBUIMicH B BUTE 
*KMAbHEIX OOpasoBannlt MW BKPAUNCHHEIX py, OOmagaer OOHUHO CUIb- 
HOM ectecTBeHHOM OcTaTOUHOM HAMArHUYCHHOCTHIO, BemMIMHA KOTOpOH 
3aBUCHT OT renesuca NOpoy MA pygA, Focturan 20 CGSM. II poncxonze- 
HHG STOH HaMarHMyeHHOCTH Ono U3HOKEHO BEI. 

IIpu paspymenun stax nopox u pyyz oOn0mEn MarHeTHTa, MOcTy- 
faioujue B TeppureHHbIM KPyTOBOpoT, B TeYeHHe KAKOTO-10 BpeMeHU 
COXpaHAIOT CBOIO CHJIbHY!IO OCTATOUHYIO HaMarHmyenHOCTS. Buaro- 
Hapa sTOMy, Nomayad B COCTAaB OCay{Ka, OHM OPMeHTUPYIOTCA cBOuMU 
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MarHHTHBIMH MOMeCHTAMM B CTATHCTHU4YeCKOM CpeqHeM HO HallpaBse- 
HMIO MOJHOTO BCKTOPa JeHCTBOBABMerO B TO BPeMA 3eMHOLPO MAPHHT- 
HOrO MONA B JaHHOM paloue. Creneub 9TOM OpHeHTMPOBKH, a, CeqO- 
BaT@AbHO, M CYMMapHaAH BeAW4AHA OCTATOUHOM HaMarHM4eHHOCTH, 
CBH3aHHOM C 9THMA UacTHIaMn, OyneT ompexetATECcA, c OHO CTOpoO- 
Hb, BEIIMIMHOM COXPAHMBMeHCA OCTATOUHOM HAMAFHUYeHHOCTH YacTHI 
MarHeTHTa M UX pasMepaMy U POpMOLH, ac pyro — ruyponmnamnye- 
CKHMHM YCNOBUAME OcaqKoo0pas0BnaHHA — CHOW MW XapakTepoM Teye- 
Hu, | 

Ecau “acraitbt MarueTaTa UMeIOoT UpHOTMBUTeAbNO MBOMeETPHAC- 
cKkylo dopMy — Mopofza B WewOM OKaKeTCH HaMATHUYEHHOM TOUHO 
MO HaMNpaBUCHHIO 3CMHOTO MarHHTHOTO TOA BpeMeHH OCaKOOO pa3so- 
nanun. Ecam oKe 3HaduTeIbHOe YACIO 4YaACTUIL MMeIOT yAMMHeEHHYIO 
WIM yUOWMeHHy!lO P~opMy, KpoMe MeXaHHMueCKOrO MOMeHTA MarHHT- 
HOTO TORAH CyIecTBeHHy!O pomb OyAyT MrpaTh MOMeHTHI CHIBI THIKE- 
CTH A THUApOWMHAMMUeECKHH. ITO BAMAHMe OOSACHACTCA TEM, 4TO WIHH- 
HbIe OCH WACTHY Oy][yT ABIATBCA B TO }Ke BPeEMA IpeBMyMeCTBCHHEIMH 
HaUpaBeHHAMHM WX MAarHUTHHX MOMeHTOB. JleHcrBue ruypoaunamn- 
UeCKHX CHI BbIPasHTCA B TOM, 4UTO YacTHuyA OyAyT cTpeMMTbCA pac- 
TOMO7KATLCA CBOMMH jJIJIMHHEIMH OCAMM IO HalpaBleHulo TeYeHUA. 
JleictBue CHJIbl THKECTH UPOABUTCH B CTpeMMeHuM YacTuy inpu 
ONYCKaHuk Ha J{HO paclONOMRUTLCA [IMHHOW OCbIO NO FOpus0HTaAIU. 
TakuM o00pa30M, B CAydae YRAMHCHHBIX WIM YONOUeHHEIX UacTHIy 
CYMMAaPHbIM BeKTOP eCTCCTBeEHHOM OCTaTOUHOM waMarHuueHHocTH Oy- 
yer Onu+Ke K POPHM30HTANIM, 4M BeEKTOP 3CMHOrO MAPHHMTHOTO TOWA 
3HOXH OOpaso0BaHHA OCAaKa MW B KAaKOM-TO Mepe OTKIOHeEH B CTOPOHY 
HalpaBIeHHA UpecOmayalomero TercuuA. 

Bropylo rpyuny deppoMarHuTHBIX WaCTUI OCaOYHOH TOposBl 
oOpa3syioT TOHKOpacccAHHHe TeMaTUT, MAarreMuT uM MarHeTUT. ITU 
YACTHIbI, 1O-BUXMMOMY, rAaBHbIM OOpa3so0M TakiKe ABIAIOTCA OO 20MUN- 
HEIMH. 

Uactuubl MargeTuTa, DonmaBiine B TeppureHHbi Kpyroxsopor, 
OyayT MOCcTeMeHHO U3MCIbYaTbCA WW OKMCMATbCA, UpeBpamanch B 
MarreMUT, TeMaTuT UW IuMoHUT. UacTb ux TMepeliyet B pacTBOpH B Baye 
pasIM4HbIX Core waele3a, Ipyrad uacth OyyzeT TpancnopTupoRaTLea 
B Baye B3BeIeCHHOH MYTH WH KONNOMAHEIX pacTBopoB. B moczeq- 
HeCM CJly4¥ae MHOrMe H3 YacTHl], CcOXpaHuB CcBOHW deppomarHytT- 
Hy!l0 Upmpoxzy, mpuoOperyr mo cpaBHeHml c O6onee KDPYNHHIMA 
OYCHb BaKHOe, KAYeCCTBEHHO HOBOe, cBOMCTBO. Jlexo B TOM, 4TO OTH 
yacTuybt OyaqyT ysKe OHONOMCHHEIMA W B CHIy 9TOTO CaMOIpons- 
BOJbHO HM OYCHb CHJIbHO HAMATHAYeHHEIMA. Bemmumna sTOW HaMarHy- 
YeHHOCTH ysRe He OyneT 3aBMCeTb OT TOFO, KAKOBA Obla WepBoHadaNb- 
HaH BeIMYNHA OCTATOYUHOM HaMarHayeHHOCTM OONOMKOB IIpuw HX 
BLIZCICHHU H3 MATePHHCKAX OPO, M HACKOJIbKO 9TA HAMATHuYeH- 
HOCTh COXpaHwlach K MOM@HTY paasfeleHwA Ha eCMHHIHEIe jO0- 
MCHHI, 


Oo A. H. Xpamon 
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OHOAOMCHHHe UaCTHU, B8BeMeHHHe B BONE uM OO pasoBaBlne 
KONIOMAHEM PacTBOp, OPHeCHTMPYIOTCH CBOMMM BeKTOpAaMM CHONTAH- 
HOH HAMArHMYeHHOCTH B HallpaBseHuM 3CMHOTO MArHUTHOTO OIA 
WH, Kak WoKasal JaMop (1938], yae KonnoMAHEI pacTiop Oyner B 
TeOM HaMarHMyeH TO HalpaBleHulo MarHutHOrO noma. IIpu ocamze- 
HUM YCTHY OpHeHTaluA B HAallpaBMeHUA NOAA COXpanAercA, HU OCa- 
MOK OKAsblBaeTCA OCTATOUHO HAaMAPHWYeHHEIM B HAalIpaBIeHuM Mar- 
HuTHOrO noma [l’pupdurc u Kunr, 1954]. Baarogapa mawgsm pa3- 
MepaM YacTull BO3sMyialolee fecTBue Treyenull  MOMCHTA CUE 
TAVKECTH Bech Oyjey 3HAYMTeELHO MCHbIMMM, YeM JIA PyTHBIX Bepen, 
HM pasOpoc walpaBlenuli BeKTOPOB HaMAarHMYeHHOCTM YaCTU OTHO- 
CHTCIbHO HallpaBJIeHHA BeKTOpPa BSeMHOFO MArHUTHOTO Nona OyzeT 
HOCUTL CyuaHHb xapakrep. Tor d@akt, 470 OMHOAOMeHHHe YacTHIH 
HaMarHMYeHbl JO HAaChIeHuA, MO?KET IPMBECTH K JOBORbHO BBICO- 
KUM 3HaYeCHUAM OCTATOYHOM HaMAaTHUYeHHOCTH MOpOAH, Wake ecau 
OH& COCP/KUT CpaBHUTeIbHO HeOONbIIMe KOHTCHTpaluM OHOOMeH- 
HBIX 4ACTHY, TAKOTO C1aOOMArHUTHOrO MMHepada KaK remaTuT. 

/luareneTuueckue mu allureneTu4eckue deppomMarHuTHbe 06pa30- 
BAaHUA, CCTECTBEHHO, WOMyualOt CBO OCTATOUHYW HAaMArHM4eHHOCTh 
B Wpoyecce cBoero @opmMupoBaHns. Tak Kak 9TOT Wpowecc WOBOAbHO 
IpOTs;KeH BO BPeMeHH, YUOMAHYTbIe OOpas0BaHuA HAaMATHUUMBAlWTCA 
MO KAKOMY-TO CpeXHeMy 3a 9TO BPeMA HAaAMpaBseHuIO 3eEMHOTO MarHuT- 
Horo noma. Bosnukmme ua craqum panHero juarenesa KpuctalauKu 
nuputa, reMaTMTOBLIc OOOMOTKM Ha OOMOMOYHDIX 3epHaX uM CUepuT 
B Ppa3IM4HbIX POPMaX, M0-BUAMMOMY, JMIMb B ciadol crencHu OOHa- 
pykubaiwT deppomMarnutruble cBolicTBa, TaK kak MMpuT uM Cuyepur 
cama uo ceOe ABUAIOTCH HapaMarneTukaMy, a deppomarnuurTuste 
CBOMCTBa UX OOYCIOBIeHEI UpumMecAMM OKUCHOB sKeNesa. Oru 7KE 
MHMHCpadbl MOryT BHlayqatbh MW 43 pacTBOPOB, MPOHMKMUX WosTHee, 
B yKe chOpMupoRaBlyloca mopomy. Ocrarounan HamMargauucHHOCTh 
BceX 9TMX KOMIIOHCHTOB BO3HMKaeT B Wpolecce UX BHTALeHMA WB 
pactbopos. O6pasoBabiimeca HpM OKUCHeHuM Apyrux wmeesocoyep- 
Hallux MUHepaOB TeMaTHT WM JMMOHMY TaKHe MOraAnM cabo HaMar- 
HATUTBCH B HalpaBIeHAM JeWCTBOBaBLIerO B TO BPeMA 3CMHOFO Mar- 
HUTHOrO OWA. 

Mst Upociequim BOsHMKHOBeHMe ocTaTOUHON HaMarnwueHHocTH 
Ian BCexX TpexX rpyun dmeppoOMarHaTHHIX KOMMOHeEHTOB oOcazo4unoll 
nopogn. Pemaiomum daktopom Bo BcexX cayuaax OHNO HazHane 
MarHMTHOrO Nola 3demau. TombKo Abe UepBhie rpyuun deppomar- 
HMTHBIX YaCTHI MOryT aBaTbh ecTeCTBeHHYIO OCTATOFUHYIO HaMarHU- 
YOHHOCTh NOPOMb, COBLaTawWw yw NO HalpaBAeHU C TONHEIM BEKTO- 
POM 3e€MHOFO MarHUTHOTO HOA sox OOpa3z0BauuA OcanKa. U3 Kom- 
NOHCHTOB TpeTbeH rpyunH HeOonbMOl BKIay B STY YacTb ecTecTReH- 
HOM OcTaTOUHOM HaMAaTHM4YeHHOCTM MOTYT BHeECTM TOMBKO remMaTuT, 
CHepuT U UMPUT, BLINABIMMe U3 PacTBOpOR Upu OOpazs0BaHUH oCanKa 
HW Cpa3y mocae ero oOpasoBanua. Bee octaibuble KOMNOHCHTH TpeTbeli 
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rpyuob 6yfyt urpatb pOb DOMeXH ANA oOllpeyeweHuaA MAarHATHOTO 
oA SeMan stOXH ocayKooOpas0BaHMA, WCKawKaH MepBonavaJIbHoe 
HalipaBlleHwe OCTAaTOYHOM HaMarHHYeHHCCTH. 


Ocadounsie nopoddl Kak HOCUMeAU NAACOMA2HEMUIMA, 
Cma6uabHocmbd ecmecméeeHHott ocmamounol HaMaeHUueHHOCMU 


I\aa Toro, 4ToObl UMeETL BO3MO#KHOCTh CYAUTb O 3CEMHOM MA@FHUT- 
HOM Oe 90Xu OOpa3z0BaHua ocay{Ka MO BeKTOpy ecTecTBeHHOM 
ocTaTOouHOH HaMarHuyeHHOCTM, O;HOTO dmakta HaMarHnunbannA 
ocaaka B HallpaBIeHHM STOO MAaTHUTHOTO MONA ele HeOCTaTOUHO. 
HysxHo, KpoMe Toro, YTOOL ota OCTATOUHAA HAMATHHYCHHOCTL COXpa- 
Huglach JO HamMx yHeli. Mp yoke Buea, UTO OCTAaTOUNaA HaMAaTHH- 
UCHHOCTbh, CBH3AHHAAH C MeppOMarHNTHBIMN OOpa3zs0BaHVAMU, BOSHMK- 
WuMM mWocne cHOpMUPOBAHUA OCaka M HAMATHUTHBIIMMUCH yrKe 
B JLPYFOM HallpaBNeHUun, MO?KET MCKABUTb, Aa B HCKOTOPHIX CIyyaAN 
Wi MOMHOCTLIO 3AMAaCKHPOBATh MePBOHAYabHYIO OCTATGYUHYHO HAaMAaTHH- 
yeHHocTs. bBesycnoBHO HeO6OxORUMELIM YCUIOINeM COXpaHeHHsA Tepro- 
HaYaIbHOM OCTaTOUHOM HaMAarHHYeCHHOCTH ABJAeTCH COXPaHHOCTL 
caMUX ee HOCUTeNeM — PyHEIX 3CPeH MAarHeTHTa MH TOHKOpaccesAH- 
HOro TreMaTHTa, MarreMuTa M MarHeTUTa. bouee Toro uM CaMa OCTaTOU- 
HAA HAMAPHMYeHHOCTh, CBA3AHHAA C ITMMM KOMIIOHCHTAMY, FOIA 
OLITh CTaOUNIbHOM B reoOuOrMucCKOM MacmITabe BpeMeHL. 

PaccmoTpuM BHavasle BCe H3MeHEHHA, KOTOPHIe MOryT Npows0ktn 
© CAMHMH HOCMTCIAMM eCTeECTBEHHOM OCTaTOUHONM HaMAarHMYeHHOCTH 
IOposbl H C MX MpOCTpaHCTBeHHHIM pacIlOJO7KeHVeM. 

YuusoTHennve ocaqKa, HaYMHAlOMeecA BCE 3a ero OTIOVKEHUCM, 
UPHBOZMT K TOMY, UTO HeppoMarHuTHble wacTUulbl, He MMeromNe 
UZOMETPUIECKOH MOPMEl, CTPEMATCA PaCHOOHUTLCH CBOMMM JIUH- 
HEIMM ocaMu OnMIKe K ropus0HTanH. Tak Kak JJIMHHbIC OCH YacTHI, 
Kak yrKe yRKa3blBalloch, ABIAIOTCH UPeUMyUICCTBCHHBIMM HalipaBse- 
HMAMH UX HAMAarHMYeHHOCTH, BCKTOP OCTAaTOUHOM HAaMarHUYeHHOCTH 
rakoKe DOBepueTcaA On7Ke K TOPUZOHTAIM. ITO Ke CBOMNCTBO YATUHEH- 
HBX “actu, FOWKHO OOYCJOBNUBaTh U3IMeHeEHUC NepBOHavaIbHOTO 
HallpaBIeHAA OCTATOUHOM HAaMArHUYeHHOCTH Ipu BCAKOTO powa pase 
WaBEHBaHUM WM BLUKMAMAaHMM COeB, CKONILKeHUM TO HUM MIM oO 
cOpacniBatenam. Ilepewucnennbte ABNeHMA cnocoOHE ucKka3suTb JO 
Hey3HaBaeMOCTH IWePpBOHAYaIbHOe HallpaBseHMe OCTATOUHOM HaMar- 
nuuyeuHoctu. Tak BekTOpa ecTecTBeCHHOM ocTaTouHOM HaMarHuyeH- 
HOCTH OOpa3sloB, B3ATHIX B HeMOCpeACTBeEHHOK Ounz0cTu K cOpocam, 
OPpMeHTHPYWTCA MapaduembHo uNocKoctu cOpeca [[puddure au 
Kunr, 1954]. Ipocroe me ymaoTHeHuve ocagqka MOKET IuMb npuoszu- 
3HTb BeEKTOP HaM@arHM4CHHOCTH K TOPMsOHTaAIM, He NCKaKaA ero 
OPMeHTHPOBKY B LTOPM30HTANbHOM IW1OCKOCTH. 

OcHOBHBIe HOCUTEIM eCCTeECTBEHHOM OCTATOUHCH HaMarHHVeHHOCTH 
OcaqoOuHOH MOPOAHI — OKMCHEIC COCAMHEHHA *HKee3a — Kak W3BeCTHO, 


) 
ty 
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HOYGTOMYABLE B BOCCTAaHOBATCIBHOM cpeye [H. M. Crpaxos, 1948; 
Muanep a Moyk (Miller, Folk), 1955]. Ecam takaa cpeya cosmqactca 
CMe Ha CTayMM PaHHcro WMarcne3sa, TO 9TO cle He TakaH OoUbMAaA 
Oona. OKMCHEIe COC,MHEHMA 3y[eCh MOTYT Wepelitu, HaupHMep, B IIAPUT 
WIM CHeputT, KOTOPHIe, BMOCTC C OCTATKAMM MAPHCTHTa, BHJMMO 
TaKKe MOLyT OKasaTbCAH HAMArHMUCHHBIMH MW ONCCTH WO Haltero 
BPOMeHH HANpaBeHWe MAPHUTHOTO TOMA SNOXU OTJIOMCHMA OCAalIKa, 
eCAM WM He TOUHO, TO BO BCAKOM CJryy¥ae BecbMa Oum3KOW K Hew. Ha- 
MHOrO OOfee 3HAUMTCABHYIO POAb MOTYT CHIrpatTh IpoHMKMMe BHO- 
CJCACTBUH B MOpoy pactBopht. BatmyetaimBaHwe OKMCHBIX coequHe- 
HMM 2Kese3a MOHKeT ObITh MOJHEIM, M TOrNa Wopoyxa morepxAeT BCrIO 
HWCPBOHAYaIbHYIO OCTATOUHYIO HAMArHHYCHHOCTh. 

C pyro cTopousl, B ORMCIIMTeIbHBIX YCIOBUAX CUAePuT, NUPUT 
Mi MAPrHCTHT MepeXowAT B TeMaTHT MW TuMonUT. l’eMaTut, XOTA WM BeCbMa 
YCTOHGMB B ORMCIIMTCIbHEIX YCHOBMAX, TAKIKC MOET B KOH KOHIOB 
nepeaitu B AumMouur. [Ipu scakom n0,00HOM XHMU4eCKOM M3MeHeHHH 
MCPpBOHAYAaIbHaA OCTATOUHAH HAMAFHMYeHHOCTL OyyeT TepATLCA, 
€& HOBBIC MHHepalbuble OOpa3s0BaHuA OyAyT HaMarHWYUBaTLCA yiKe 
B HalpaBseHMM HOKOTO 3CMHOTO MA@THMTHOTO THOMA, OTAM4YHOTO OT 
HOA BpeMcHe OOpazoBannA ocagKa. Kpome roro, B kpolecce OKUCJIC- 
HMA eppOMarHHMTHBIX KOMIMOHEHTOB TOposbl MO*KeT, MWO-BUMMOMY, 
BRICTYUMTh WHTepecHoOe ABICHHe, BO3MO7KHOCTb KOTOpOroO§ Obisia 
reopormuccKku mposxcKkasana Hecuem [1951]. Jlemo B rom, 4to mpu 
OKMCACHMM OOpasylouluccA KPHCTALAUKA HOBOTO MuHepana OynyT 
HAMATHM4MBATbCA yoKC B CYMMAPHOM MarHuTHOM OJle — 3eMHOM 
IOC pa3sMarHHunBalowce Oe OKMCAIAWOIMCTOCA KOMMOHeHTa, OOpaT- 
HOC MAarHMTHOMY 0/0 9NOXuU OOpas0BaHuUA ocayka. B pes3yabrate, 
Up MOMHOM OKNCACHHHM WepBUYHOTO KOMIMOHeEHTa, Ip HeCKOTOPHIX, 
ocobenx0 OmarompuATHEIX yCMOBMAX, Topoma MoweT IpModpectu 
OCTATOUHYO HAMALHAYeHHOCTL, HPAMO IpOTHBONOMO/KHY!O NO Hallpa- 
BICHMIO TepBOHAadaJIbHON. 

IIepeityem remepb K BOMpOcy O CTraOUNbHOCTH eCTeCTBEHHOM OcTa- 
TOUHOM HAaMATHAICHHOCTH Ipu yCMOBMM COXpaHHOCTH ee HOCHTeICH. 
Jra craOuabuocTs Oyaer OMpeweIAThCA CTeMeHbIO BO3AeMCTBAA Ha 
OCTAaTOYHY!IO HAMArHMYeHHOCTh KOMMOHEHTOB OCaO4“HOH MOposb pu- 
BUGCCKUX AaLreHTOB — 3CMHOTO MarHuTHOTO TOA, TeMIcCpaTyPHbIX 
M3MeHeCHHM HM MeXAaHM4eCKUX HAaNpAKeHAL. 

(eppoMarHuTHble KOMMOHCHTH OCAZOYHOM MOpoAb Bce BpPeMHA Ha- 
XOMATCH MO BOstelicTBHem MarnuutHoro noma Seman. Ilopeqenue 
9THX KOMIOHCHTOB B MArHUTHOM Mode B TeUeHHe TJIMHHBIX OTPe3KOB 
BPCMCHH CYI{eCTBCHHO 3aBMCHT pee BCero OT TOTO, MMeIOT JIM OHA 
OHONOMCHHYIO WM MHOTOMOMeHHYy!O cTpyktypy. Hanwune OMeHHEIX 
rpaHul B wacTue, BooOme ToBOpA, WomKHO BecbMa OOeT4daTh ee 
nepexoy B paBHoBecHoec cocTtosHMe. J,oMeHBI, BeKTOp CIOHTaHHOM 
HaMAarHAYeHHOCTH KOTOPHX OM30K K HalpaBlennio MarHuTHOrO 
MOA, axks Mpa TaKOM ca6oM Woe, Kak 3eMHOe, OyyeT MocTelcHHO 
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pacti 3a CueT APyrnx, HM WaCTHMbI, B KOHIMe-KOWMOB, OKaKYTCA BaMar- 
HMYCHHBIMH B HalpaBsCHMU HOBOTO MarHuTHOTO NCaA. Iror mpouecc 
ue#UT B OCHORC KpaTKO OMCcaHHOrO Ha cTp. 18 ABJICHYA MarHuT- 
HOTO TpeHarka. Fi 

Ha rpomMayqnoe 3Hav¥enve MarHuTHOrO TpenarkKa, WO-BULMMOMY, 
Bocprble yka3zan EK. Teape [1938, 1950]. dro aBneHne 1o_TBepmAAeHO 
MHOFOYNCICHHBIMA HaOJIOMCHUAMM WM ONbITAaMM. Tak, \aBHO U3BeCTHO, 
UTO MCKYCCTBEHHBIC MarHUTH MOCTeMeHHO YMCHBIIaloT CBOM MarHUT- 
HBIM MOMeHT. KpylHo- MM cpeqHCKpucTaluMueckne pa3HCcTM w3sBep- 
jKEHUHX MOpO mpu xpanenun B&B TaOopaTropuu B TeYeHHe HeCKOIb- 
KUX HCJCIb 3€MCTHO M3MCHAHOT HallpaBeHuc OCTaTCUHOM HaMaryu- 
YCHHOCTH, UPHICM BCKTOP HAMATHHYCHHOCTH MOBOpauuBaercA K BCK- 
Topy 3eMHOrO MarHuTHoro Honma [E. Tenbe, 1950]. J7To me aABnenne 
Had mO4aOch WU WIA HCKOTOPHX ocanouHHTx nopog [IT paxam, 1949]. 
OrmeTuM, UTO BO BCCX DTHX CUtyWaHX KOIPUMTMBHAA CHa TOpoybi 
Oba HeBCIMKAa — HECKOJMbKO 9pcTe}l. 

OnHOWOMeHHBIe UacTHNbE TO CcaMOM cBocl Wpupone OWI OLITL 
BCCbMa YCTOHMYMBH NO OTHOMCHHIO K BHCINHUM BOseMCTBUAM. SACCh 
rpaHultbl FOMeHa CoBNalalr c rpannlaMu wacTuubl uu cmMenTcuHe 
9TUX paul UM pocr FOMeHOB, MOUOKeHMe BeKTOPa CUOUTAHHCH Ha- 
MaruMdCHHOCTH KOTOPBIX 9HeEpPTeTuyeCKH HawMOOJIee BEITOMHO, HeEBO3- 
mowkuHO. VWamMenenuA Hallpablienuw HAaMArHHMYCHHOCTH Tella, cocTa- 
BICHUOPO M3 TAKUX VWCTHIL, MHCIMMO TONBKO B peasyubTate mpoucc- 
COB bpalmcHMA, KOTOPHIC HEBOSMOJKHBI pM CaObIX MATHUTHBIX NOIAX, 
& UMCIOT MeCTO TOKO B NOJAX B HECKOIDKO THIcaY apcTen [C. B. Box- 
copckul u A. C. Hlyp, 1948]. Oram uw o6baAcHAeTCA BEICOKAH KOOp- 
WuTnBwast cua takux tea. Marnurnuoe *e none demanu (0,9 apcm) 
camo, 6c3 BMellaTeIbcTBa JIPyrMX PakTOpoB, He B COCTOAHHMU awe 
3a OPPOMUbIe IPOMe7KYTKU BPCMCHH H3MCHHTb Halipabslenne OCcTaTo4- 
HOM HAaMArHMYeHHOCTU Tea, COCTOSTNeTO H3 UZ0JIMpOBAaHHEIX JOMC- 
HOB. 

Ojwako B peaIbHbIX YCJOBMAX BCMHOC MarHHTHOe Noe WelicTRyer 
B COBOKYUHOCTH C J PYrUMA PusnueckMMM areHTaMV; U3 HUX HaKnOcaAb- 
Wee BJIMANMC HA HAMATHHUYCHHCCTh OHOJOMCHHEIX UacTHI, MOTyT 
OKa3bIBaTh TeMIIepaTypHble KomcOaHMA. | 

Ilo reopum Heenx, ppema, B Te“YeHHe KOTOPOTO OHOOMEHHEIE 
YaCTHIB] MOryT COXpaHATb CBOIO TepBOHaYaIbHylO OCcTaTOUHYW 
HaMAaPHM4ICHHOCTh, 38BNCUT KAK OT PasMePOB 9THX YaCTHY, Tak U OT 
AMILIUTY LEI TeMMepaTypHbxX KONeOaHuM, KOTOPLIM OHM WopBepra- 
wnch. Ec oTH UacTUUbE He OYRHb MAJBI, TO UX OCTATOUHAA HAaMAarHL- 
YCHHOCTh YCTOMUMBa BO BPeMeHM TIO OTHOMCHHIO K TeMUepaTyPHBIM 
KoreOaHnuAM mopsyka 100° C — makcuManbHOM aMUIMTye BOB- 
MOVKHHIX KOcOannHM TemMiepaTyphl 3emMHoH woBepxHoctu. Heesem 
OLIN MpOM3BexeHbI COOTBKeETCTBYIOINMe pacueTh, KOTOPHe NMoKasaJu, 
uTO BpeMAH pewakcallWu TAKMX YWacTuU, T. ec. BPeMA, B TeYeHHE KOTO- 
poro ocTraTownasdt HaMarHNucHHocTh yMeublaetca B 2,72 pasa, BO 
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BCHKOM CJLyuae WpeBOCXOMUT IIpM ITHX YCOBMAX HeCKOAbKO THICAY 
net {[Heeub, 1953]. 

Takum oOpa30M coraacHo teopuu Heena, pasmep MaruHrHo- 
cTaOHIbHBIX WaCTU OrpanWicH CBepXy NOABMeHMeM NOMeHHBIX rpa- 
HU B WaCTHIC, a CHU3Y, MO-BAAMMOMY, TUaBHBIM OOpasoM, pa3sMar- 
HAUMBAIOIUM IPeKTOM TeMUlepatypHbIX KONeOann. Bepxunii mpe- 
eI pasmMepoB cTaOMIbHHIX YacTHMiy cocTraBanAet oKoNO 0,000002 cmH 
[U. Rarreas, 1951], a HmKuuM 3aBuCcHT OT AMMIMTYAH TeMMeparyp- 
HBIX KOJcCOaHHH, MOHWKaACh C YMeHbINeHHeEM 93TOM aMILIUTYIE. 
O?TmMcTuM, 4TO CyTOUHBe KONeOaHMA TeMUepaTyphI ye na rayOune 
NOpAyKa NOMYMeTpa OT MOBEPXHOCTH MOPORH He UpeBHitawT 2—3° C, 
a Ha TiyOmHe OKONO MeTpa IIpakTrMueckm Ux yme HeT. TogoBble KONe- 
OaHuA TOMMepatypbl WpOHMKaloT OOBMHO Ha TayOuHE DOpayKa 13 mM, 
HO ye Ha raiyOune 4—O m, OHM, KaK IpaBuo, He MpeBsmaroT 2° C 
[1I. H. Tsaepcrow, 1939]. 

PaccCMOTPuM TCHepb BO3MO/KHOCTh MATHUTHOKM cTaOMAbHOCTH MHO- 
TOROMCHHBIX KOMILOHCHTOB OCaOUHOM TopoyH. Baie MbI yKa3biBaJn, 
UTO HeCTAOMAbHOCTL OCTATOUHOM HaMarHmueHHOCTH deppomarueri- 
KOB CBA3A8Ha C BO3SMO/KHOCTHIO JWeETKOFO pocTa OMHHX KOMCHOB 3a C4eT 
apyrux. Ecaua cmMemenue rpannit 7oMenos 6yyer Mouemy-1u60 HeBOB- 
MOVKHBIM WIM CHIbHO 3aTpyHHeHO, TO KavK]bI J[OMCH OKaKeTCA kak 
Obl A30MPOBaHHbIM, U Tero OygzeT BecTu ceb6a WOR0OHO arperaTy OWHO- 
JOMCHHBIX “actu. OTMCTHUM TPH BeCbMa BaMHbIX CUyYaA, KOTMA 3TO 
Moet OBITh JOCTHTHYTO. 

1. Ecan @ceppomaruetuk NOTy4as CBOIO OCTAaTOUNYIO HaMarH4ucH- 
HOCTh IIPW OCTHBAHHUH B MarHHTHOM Toe © BbICOKMX TeMUepaTyp, 
He MeHbmux ero rouku Kiopu, To opuenTaluA ZOMeHOB Upoms0izet 
ye Ip Temicpatypax, Omu3Kux K TOUKe Hiopy, Korga BHYTPeHHHe 
HalpmKeHUA eljec He ycTaHOoRuuch. B mpolecce cuumenun Temuepa- 
TYP WOABJIAIOTCA BHYTPCHHHe HallpayteHuA, 3aKPelIAlOMmMe BO3- 
HAKMY!IO JOMCHHY!O CTPYKTYpy M MpenwATCTByloMMe ee paspymMenwub. 
Cmemjenue rpaHmi, FomMenos OyyzeT cHAbHO BaTpPyqHeEHO, ObycnoBIH- 
Bat OONbIIYIO CTaAOUNbHOCTh HOMYYeHHOW TCpMOOCTaTOUHOM HaMarHI- 
YeHHOCTH 10 CpaBHeHutO c u30TepmMuyecKon [I. H. Ilerpopa, 1956]. 

2. Eceau deppomarnetHk COCTOAT 43 MCAbYalWuXx KPUCTAAIMKOB 
Pas IMIHBX PeppOMarHUATHBIX MMHEPaOB, TO Tepexoa rpaHui WoMe- 
HOB (IPM WX CMeICHUM) 4epe3 TpAHUMULI MCKAY KPMCTAIIaMM pasHBIx 
MHHeparoB OyfeT, MO-BAMMOMY, IpAKTH4YeCKM HEBO3MO/KHBIM Oaro- 
apa spPektaM, CBA3aHHEIM C pasiM4MeM KpPuCTAIMMGeECKUX pPelleToOK 
9THX MHHepasoB. EKcam pasMep KpucTalaMkKon Oyyct cpaBbHuM C pa3- 
MeCPpOM J[OMCHOB, Mpolecchl CMCIeHUA, MO-BUUMOMy, OKaKyTCA 
HCBO3MO?KHBIME. 

3. Hanwaue B deppoMarHeTMke MHOrO¥UNCJIeCHHBIX MeIKUX TOP 
WIM #Ke HCMATHMTHHIX BRJUOUCHHM TAaKKe WOUKHO CUbHO 3aTpyA- 
HATb WPOWeCch CMeINCHHUA TpaHull JOMeHOB. To +Ke camoe Mponcxogur, 
ecm eppoMarHuTHble KOMMOHCHTH BellecTBa IpMcCyTCTBYIOT B HEM 
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B BUZE TOHKUX WAeHOK, TOMMMHA KOTOPLIX He DPeCBOCXOAUT IMHCHHEIX 
pa3MepoB OMeHa — MIM *Ke B BAe YaCTU, WO pasMepy XoTA u OOUb- 
mux, weM JOMeHEI, HO OOnayalomux OoNLMIOH yyeIbHOH moOBepXx- 
HOCTBIO, 


Ilepeiijem K peadbHOMYy CJly4alo OcagqOuHHX Mopoy. Baume On10 
WOKa3aHO, YTO TOUbKO WBe TpyUMH deppoMarHATHHIX KOMILOHCHTOB 
ocayjOuHHIX MOpoy, MOTyT OOYCHOBMTL ecTecTBeHHy!0 oOcTaTOUHyO 
HAaMAaPHMYeHHOCTh MOPOA, COBMayalwlylo WO HallpaBleHmIo c NO- 
HHIM BEKTOPOM 3@CMHOLO MarHUTHOrO MONA 30Xu OOpas0BaHHA OCakKa. 
KommonenThH mepspoli rpyuubl — pyfquble 3epHa MarHeTuTa U ero 
pa3sHOBOAHOCTeHl B COCTaBe MecyaHO-aleBpuToBoH mpaKyun (Oonbme 
0,01 .««) — o4veBugqHO, UMeIOT HEKOTOPHle MWaHChl COXpaHUTh WepBo- 
HavaIbHYylO OCTATOUHYIO HAMAFrHMIeHHOCTh TOABKO B TOM CJlydae, 
eCIM 9TA HAMAarHUYeHHOCTh — TepMOOCTaTOUHAA, MAM Ke eciM Pyf- 
able 3epHa UMeIOT CIOMKHHM cocraB. J|1A KOMMOHEHTOB BTOpOM rpyn- 
Wb — TOHKOpacceAHHOrO TeMaTHTa, FujyporemMaTuTa, MarreMuTa U 
MarHeTuTa B cocTaBe riimaucTtow dpakuua (Menpme 0,01 mn) — 
KpOMe TOFO DOABAAIOTCA JONONHUTeIbHHe, WU IpuTOM, JOBOJIbHO 
IMMpOKWe BO3MO7KHOCTH COXpaHeHUA TMepBOHAYANbHOM OcTaTOUHOK 
HAMAPHM4CHHOCTH, CBA3AHHBIe C MaJIHIMM pasMepama uacTuy. /leH- 
CTBUTCIbHO MHOTHe UaCTUMb sTOK rpyunmH OyyyT DO pasMepaM CpaB- 
HUME © JOMeHAaME Win we MeHbIle ux. CpaBHuTeabHO Ke Oonpmime 
YACTHIE, WO-BUMMOMY, WOuTM BCerf#a MO cBOeMy cTpoeHulo OyfyT 
COOTBETCTBOBATb CAYYaAHM, NepeywCeHHHIM BbIMe NOX pyOpuKon 3: 
THaBHBI MMHeEpal BTOpowd rpyunH — remaTuT — oOn4HO mpucyT- 
CTBYCT B OCAHOYHBIX Woposax B BUE TOHKUX IWNeHOK, HeUpaBMILHbIx 
yacTHy c OOMbMO0M yebuHOW TOBepXHOCTbW, BeCbMa HeOMHOPOs- 
HBIX CKONMeHHH WW Ip. 

Virax, B caMoM oOmjem cJly¥ae, ecCTeCTBeHHaA OCTaTOUHaA Ha- 
MAarHHYCHHOCTh OCaNOYHOM MOPOAB, He MOPBepraBiieica cyiecTBeH- 
HHIM BTOPWUHLIM H3MCHeCHUAM, JOWKHAa COCTOATh 43 JByX uacTel. 


\leppaa uactb — cta6uibHaa (o603HauuM ee I) — qouKHAa UMeTb 
«OXHOJOMeHHYIO» (B DIMpOKOM cCMbICe) HIM Ae TePMOOCTATOTHY 0 
Hpupoly uw CoBMaxaTh MO HAalpaBseHUIO C BEKTOPOM MarHHTHOrO NOWA 
an0xH oOpa3s0BaHMA ocagkKa (eC He YUMTHBaTbh HeEKOTOPHIX UCKa- 
*KeHUM, CBASAHHBIX C MOBefeHHeM HeM30MeETPUGeCKAX BacTull Up 
o6pas0BaHuH  yunorsenum ocagka). J|pyraH 4acTb ecTecTBeHHOM 


ocraTounol HaMarau4enHocTu — HecTabumpHaa (1%) — BosnuKaert 
BCMeECTBUe ABILCHUA MArHUTHOrO TpeHaka Up cogelicrBuu TeMuepa- 
TYPHHX KOeOannH mM UepeMeHHHX MeXaHWIeCKUX HalipAKeHUE. 
Jra uactb I, FommnHa cpaBHUTeIbHO ObICTPO CeOBATbh 3a M3MeHe- 
HHAMHA MAarHMTHOrTO MONA WM, CMeqOBaTeAbHO, COBMayatTb WO Halpa- 
BUAeHHIO C COBPeMeCHHHIM 3€MHBIM MATHHTHBIM MOeM 
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WAI 


In = 1,+ 6H, (4) 


tae H — uexrop coppemenuoro 3eMHOFO MaLlilMTHOrO TON 7B pahone 
3aTeranist MOPOJE, 
5 — Kxoopdulnent, 10 HeKOTOpOM CTencHM aHasOrM4aHbii Marunt- 
HOli BOCHPMUAMUMBOCTH HM saBucAMii oT BpemMenn. 


Besmuuna 1) rawxe sapasgercs dyukKuueH Bpemenu 1, yOnrban 
C BO3pacTaHnem f. 

Ms bujyuM, 4TO aupuopHoe paccmoTpenue BO3MOAHOrO noneje- 
HMA MATHUTHBIX KOMIIONCHTOB OCaOUHEIX WOPO B 3CEMHOM MarHUTHOM 
Mowe B TeveHue TAMHHBIX OTPC3KOB BPCMCHH HC MPMBeO Kk OMHOBHAY- 
HOMy pellicHwio BOMpoca — c eM Hie CBhABaHa CTaOHtbHaH 4YacTD 
CCTCCTBEHHOH OCTaTOUHOM HaMAarHVMeHHOCTM OCaLOUHBIX wopoy. Bee 
‘Ke MOMKHO CilelaTb BEIBO, FTO KOMNONeENTH BTOpO rpynnn — 
TOHKOpacceAHHBIM TeMaTUT, TujyiporeMaTut, MarrCMAT UW MarHerur 
MMe1OT 3HAYNTeIbUO OONBUIC WaHcOB COXpaHMTh WepBoHayanbuoce 
HaUpaBJeHHe OCTATOUHOM HAMATHMYCHHOCTM, 4YeM OTHOCUTeEIbHO Oomee 
Kpyuubie pytuble 3epHha, a 3Hauny, crabuatbyuan YacTh ectTccTBeEHHOH 
OCTATOYHON NaMarHMyeHHOCTH B OOAbMUMHCTRE CaLyuaen, 110-BUJIUMOMY, 
CBA3aHa UMeCHHO C KOMMOHEHTaMY BTOpoH rpyunb. M3 Komuonentor 
BTOpOM PpyMNbl THaBHY!O POb, BepOATHO, urpact TOHKOpacceAH- 
HEM TeMaTHr OOOMOUNOTO Wpoucxomyenna. OrmerumM BecbMa BbICO- 
KYIO KOOPHMTUBHYIO CiuIy remaTuta, jocrurazouy%0 7600 apem [Hu- 
Kobe, 1950], a 970 elle pas roBopur O BBICOKOM MarHuTHoOn crabumb- 
HOCTH CBA3anNNOH C HUM OCTAaTO“HOM waMarHw4cHHOcTH. 

OOpatuMcH K TCM HCMHOFOYNCHeCHHEIM ONBITHBIM 2aHHbIM 0 CBOli- 
CTBAX CCTECTBEHNOM OCTATOTHOM HAMATHMYEHHOCTH OCANOUHBIX MOPOL, i 
KOTOPble HMCIOTCA B HaCTOsMee BpeMA. ' 

Cpeqw u3yueHHbIX OCaOUHBIX mopox O6bliu ualifeHbl, ywapaly | 
C¢ NOpofaMu BEICOKOM MarnuTHok craOumbHocru, coxpaHuBIMH 
HC PpBOHATaAbUYyIO OCTATOUNYIO HAMATHMYCHHCCTh, TAKIKC M NOPOMH, 
MaCTHYHO WIM MOMHOCThIO MArHUTHO HecTaOurbuble. BhsaBrenuwe mar- 
HUTHO CTAOMIbHEIX WOPOA NPOM3KOAMAOCCH TUAaBHLIM COpasom mo cre- 
AYIOWUM Upusuakam: 1) 6ompuioll yron Memzy Bektopom I, u coBpe- 
MCHHBIM MAarHMTHbIM HOJeM, 2) HampaBlenue I, o6pa3ij0oB “3 CMATHIX 
B CK1a[KM C1O€B TAKOBO, ¥TO Ip «pacupxAMJeCHUM CKIAJOK OHM Walor 
OAMHAKOBEIC HalpaBlenua I,. B HekoToOpbX cmyyanx NpOMsBOAMANCL 
Mu ~aOoparopHble wcnbTannaA crabumbuoctr. 

Kpacnble TOHKO3ePHUCTHIC NecwaHuKM, aJeBpOAUTh uf Mepresii 
TpWacoBoro BOspacta, UsyyaBIiMeca B Auranuu Kpupom un _zpyrumn 
1954] u Kaerrom u jxpyramu [1954] coyepmann yea Bua MAaTHUTHEIX 
KOMIMOHCHTOB — BeCbMa McJKuc OONOMOTHEe 3epHa reMaTuTa HM Kpac- 

HBIK TeMaTuToREM Wemeut. VWsysenne uaupaBnenua ecrectBeHHOll 
OCTATOUHOM WaMArHM4YeHHOCTM STHX MOPO, WOKAZATO, UTO CPeAM Hux 
MMCIOTCA CTAOMMbHbIe, VaCTHUHO HCCTAONABHEC WH WOUHOCTHIO HeCTa- 








sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


HlaaeomacHemitim KAR UCHOBA NaseOMa2HUMHOZO Memoda KOppenayuu Al 


Ouububle. Topoxb FOBOMbHO WerKO MWOJ{[MAarHMYBAAUCh B WOCTOAHHOM 
nome B O—16 apem. Ilocne BEIKIIOYCHHA TOA JONOUHMTebHaA Ha- 
MarHWYeHHOCTh MOCTeHeCHHO YMeHbMlalach (B HCCKOJIBKO pas B TC4ue- 
Hue HeMHOrHX 4YacoB). OfHako HepeMeHHOe Oe AaMIAUTYLIOW Make 
B 300 apem He OKa3zbBaslO BIMAHMA HA eCCTECTBCHHY!IO OCTATOUHYIO 
HaMarHuyeHHocTb. IlogmarnugenHbie sKe oOOpaslkl mo, AchcTBueM 
9TOrO MOUH BOsBpaljadua CBoOe NepBoHayaNbHoe COCTOAHLE. 

IIpu mepeoTrmos#enun nopogH B sadopaTtopuu B TipacyTcTRuU 
3@EMHOrO MAaYHUTHOLO HOJA BOBHHKAA OCTATOUHAA HaMarHM4eHHOCTh, 
B Tpu pa3a Ooubiiad, weM HAO TIOTaBMAaAcA ecTecTBeHHaA OCTATOUHAaA 
HaMAaTHHMGeCHHOCTE, 

Kpnp [1954] u Vpaxam [1950], u3yyuaBume noposbl pasau4dnoro 
beta 13 IpelMYyWeCTBCHHO KpaCHOUBeTHHIX TOM, He Halla HMKa- 
Koll CBA3BM MeMmury cTaOHJIbHOCTbIO HM HaJWYMeM UNM OTCYTCTBUeM 
KpacuoH oOKpacKkH. OqHako c [pyro cTOpOH, cpej{M MHOTMX M3y4eH- 
HBIX K HaCTOAINCMY BPCMeHM OCaMOUHHIX TOPO MOpoOsE BbICOKON 
MAarHATHoK CTaOWIbHOCTH BCTPeuYaIHCh MOUTH HCKIIOUNTeEIBHO CpellH 
TCX, KOTOpble CNaraioT kpacHorpetuble TommU. He 6pr10 oOHapymeHO 
elie HH OfHOM KpacHolBerHow TomMmM, re Ob He OnLNO MarnmmrHo 
cTaOHAbHHX MOpoy; uamje BCeTO OHM TaM COCTABJIAIOT OOMbINMHCTBO. 
TakoBbl JokeMOpuiickue TONKOSCPHUCTHIe Kpacubic DecuanuKy Iflor- 
nannuu [Pankopn, 1955], gokemOpuiickue KpacHhe lecwaHnku 
u aszeppoumuTi Bouputoro Hanpoua u paliouna Bepxucro o3epa (CIA), 
u3yyaBliuecA MHOrumMa” aBTropamu [JtoOya, 19950; Jloya, 1950; Paxn- 
Kopy, 1955, 1956], cumypulickue necuanuku Annaaayelt [I‘paxam, 
1949], mepmckKue mu MeaOBbIe KpacHomBeTH miTaToB HKosopayo, Apu- 
30Ha u WOra [Pauxopn, 1956; [paxam, 1955], yuomMunaBliueca yike 
TPuHACOBble AUCBPOMMTLE UW MepreaM wro-3alaquom AnruMM MT. jl. 
Ocayzounbie MOPOAB, He BXOMAMe B COCTAB KPaCHOUBeTHBIX TOIL, 
HaNpOTHB, B GONIMIMHCTBe CyuaeB OKa3bIBalOTCA MarHUTHO HeCTa- 
OuIbHEIMU. Tak, HallpwMep, KaWHo30lckue OCAQKM OLHOTO M3 paHOHOB 
Cpegzueit Anonun, usysapmtueca Hanan, oKa3aluch MOMHOCTHIO Mar- 
HUTHO HecTaOuIbHEMM [Hapau, 1951; Panxopu, 1950]. Us uceneyo- 
BaHHEIX Jixonconom mu gp. [1949] kKaltuosolickux UU Me3030HCkKuUX 
OcaNOvHEIX Topo pasmwunEtx paitonosn CIA 6onee AByx tpeTe 
TOKasaio HalipaBleHUe eCTECTBEHHOM OCTATOUHOM HaMarHM4eHHOCTH, 
cormacylomeccd Cc WpeqmonoKenuemM O HepeMarHuanBaHlit B COBpe- 
MCHHOM 3@CMHOM MarHuTHOM Ose. OrmeTtum eme oun daKt. Ropwaae- 
BLie HM KpacHble YerBepTMunble AenTounble ranHbt Hono Aunruuu 
COXPaHUIH NepBOHatabHOe HallpaBscHue OCTaTOUHOH NaMarHuyeu- 
yocta. Hocutrenama ectecrBeHHow ocTaTOuHOM HaMarHudeHHOcTH 
9TUX THWH CayKat Mebualmiue OOMOMOUHBIe VACTHIIKI MarHeTuTa 
Marremuta pasMepom ot 0,01 no 5 w [Ppaxam, 1949]. B to me Bpema 
eHTOUKHe Traunbl Cepepuot Esponsi, ne oOnaqalomue KpacHOl OK- 
packol, okasaumucb MarauTHo HecraOunpHiMy [Wcnur (Ising), 


1943]. 
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Takum o0pa30M, ONBbITHHIe JaHHble O ecTecTBeHHOM ocTaTouHol 
HAMATHMYCHHOCTH OCAOUHEIX MOPON MO3BONAIOT ChenatTh ceqywuue 
BHIBOTB:! 

1. Hopoypt sbicoko MarHuTHoi crabunbHocTu BCTpeyalOTCA riaB- 
HbIM 00pa30M B KpaCHOMBeTHEX TOMMaX UM, BMecTe C TeM, He OOHapy- 
7KCHO Clje HH OfHOH KpacHoyBerHolt Touma, rye OH He OBINO Mar- 
HHMTHO CTaOHIbHBIX MOpon. 

2. CpeqM ocajownsIX WOpoy, He BXOAAINUX B COCTAaB KpacHOUBer- 
HbIX TOO], MarHAUTHO HeCcTaOMJbHbIe WOPOTH cocTaBIAloT OoNbIUnH- | 
CTBO. : 

3. HecraOuibyocTh Nopog, OnakO, HeMOcpexCTBeHHO He CBA- 
3aHa C OTCYTCTBMeEM KpacHOH OKpacky. 

4. B yByX caywaAX HOCMTemM ecTecTBeHHOM ocTaTOuHOH HaMar- 
HUYCHHOCTH Topol OLLI BLIABIeHbI. B onHOM 9TO Ob OFYCHb MeKuHe 
“aCTHIB TeMaTuTa, B A PyrOM — TOHKOPACcceAHHbIM MAarHeTHT HM Mar- 
reMHT OONOMOUHOTO MpoucxomneHuA. 

D. Hn own 43 U3BeCTHEIX MpuMepoB MarHuTHOcTaOMAbHEIX 
MOpo He MPOTUBOPeIUT WpeqnOMOKeuMW, UTO MU B TUX CHyWAAX cTa- 
OUJIbHaA CCTCECTBEHHAA OCTATOUHAA HAaMaTHMYeCHHOCTh CBA3AHA C TOH- 
KOpacCeAHHBIM TeMATHTOM, MAFreCMMTOM WM MarHeTMTOM. 

Mo;KHO 3aKIIOUNTh, ITO OIbITHHe TaHHble, TaK +Ke KAK WH HCKOTO- 
phle cooOpaskeHuA O BO3MO;KHOM MOBeJCHAM MArHATHEIX KOMIMOHEHTOB 
OCaJOUHbIX MOpO B 3CMHOM M@aFrHUTHOM TlOJIe, yKa3hBaloT Ha TO, 
4TO cTaOHWIbHaA eCTeCTBeHHAaA OCTAaTOUHAaA HAMALHUYeHHOCTb, 10 
KpalHel Mepe, B OOMbINIMHCTRC CAy4aeb, CBA3AHa C MATHUATHEIMA KOM- 
MOHCHTAMH BTOPOH FpyNuUbl — TOHKOPacceAHHHIM TeMATHTOM, Marre- 
MHTOM M MarHeTHTOM. 

Pe3ioMupyA BCe A38A07KeHHOe BEIMC 0 cCTaOMIbHOCTH ecTecTBeEHHO 
OCTATOYHOM HAMATHMYeHHOCTH OCAMOYHOM NOpOAb, MOMANTaeMcA CPop- 
My-IMpoOBaTb Te YCJIOBMA cOXpaHeHHA Topoyow NMepBonayambyon 
OCTATOYHOM HAaMALHUYeHHOCTH, KOTOpHe He CBA3AaHH © A3yaeHHeM 
ee MarHuTahtx cBolictB. Ha3osem ux 2uTomOro-MunepasmorMuccKUMy 
YCNOBMAMM cTaOudbHOCTH. 

1. OcnoBubima deppoMarHuTHEIMM KOMNOHeEHTAMM MOPOAH JOKHE 
OHITb TOHKOPacceAHHble TeMaTHT, MAITeMUT WM MarHeTUT B COCTaBe 
riuuacTrow m@parkyun (< 0,01 mm). 

2. Bropwauble 13MeHeHHA NOPOAb FOIE OLITh MMHUMAJbHEIMH. 
Oco6eHHO BaxKHO, UTOOLI HE UMeO MECTA MPOHMKHOBeHHe pacTBOpoR, 
BHIMJe1auUBaloOWuX OKUCIB *Kele3sa WIM Ke OTMaralomux ero co 
eqMHeHA. : 

3. Ilopoga ue fomKHa ObITD 3aMeTHO BEIBeETpeON. 

4. Tlopoya ue fomKHa ObINa DOyBepraTbcA KakoMy-1u60 BUTLy 
MeTAMOPOU3aNUU, CONPOBOKMalwulehcA NepeKpuCTAaAlLIMsaluev, WOBEI- 
MeCHHAIMM TeMMepaTypaMu WIM MMHEPaANbHbIMA HOBOOOpa3s0BaHUAME. 

Oo. IInacrst ne 70K ObIT MepeMATHIMM, BLDKATHIMY, pa3sjaBJen- 
HHMU UH IIp. | 
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Kaskoe 43 3STUX YCIOBUM CTAOMNLHOCTH ABAACTCH KOBOIbHO #KECT 
KUM, H B COBOKYHHOCTM OHM, Kasal0Ch Obl, CHIbHO OrpaHW4UBaloT 
Kuacc HOPOM, UPMOLHIX TIA UsyYeHNA BOMPOCOB, CBAZAHHBIX C Treo- 
jlormueckow ucropueli MarHuTrHoro noma seman. HK Tomy 2Ke, BBI- 
momwenme BCeX STHX yCOBMH, Kak BHAHO U3 BHIIMNeM310eEHHOTO, 
He BCerma MOWKCT rapaHTMpoBaTL Toro, 47O HadwIOMaeMoe HalipaBse- 
gue BeKTOpa eCTeECTBEHHOM OCTaTOUHOM HaMAaTHWYeHHOCTH CCTb Ha- 
wpaBleHwe BeKTOpa 3CMHOTO MarHHTHOrO TOA B aHHOW TOUKe B 
DIOXY OTMO*VKCHUA OCAMKA. 

C apyroi cropoubl, crporoe BHIOHeHMe BCexX OTUX yC10BUH, 
110-BUMMOMY, He BCerma OOABATCIbHO JIA COXPAHCHHA NepBoHadaJb- 
HOrO HallpaBJeHWA eCTCCTBeEHHOM OCTAaTOYHOH HaMATHUIeHHOCTH, 
Tak, HallpumMep, epBoe ycoBue, B CIyuae C.LOMKHOTO COCTABA meppo- 
MarHUTHBIX 3epen WIM TEPMOOCTATOUHOH pMpOshl UX HAaMATHHUCH- 
HOCTH, MO#KCT MHOTa M He BHINOTHATLCA. 

OrmetuM ele ofun BasxKHBIM MoMeuT. TepMoocTaTouHad HAaMarHit- 
UCHHOCTL OORaact CBOUCTBOM a MTHBHOCTH, KOTOPOe COCTONT B TOM, 
UTO B KayKkOM TEMMePATy PHOM MHTepBase 9TA HAMAFHMYCHHOCTh oO pa- 
3yeTCA WH paspyllaeTcH He3aBUCHMO OT pyrux TemMMlepaTyPpHbIx MH- 
TepBanoB. CreqonaTeibHO, Ip MOBTOPHEIX HarpeBaHUAX M OXMaKe- 
HMAX WOpORbl, oOmazaBmet TEPMOOCTATOUHOM HAaMALHMICHHOCTHD, 
KakEbt pas paspylaeTcA M BHOBb BO3HMKaeT Ta YacTh HaMarHH- 
YCHHOCTH, KOTOpaH BOSHUKIA ICpBOHaYaIbHO MMCHHO B TOM MHTep- 
Basle, B KOTOPOM IpOMCXOMAT M3MeHeHMA TeMIepary pb 1. Teme, 
1950]. Ecam yacctb, 4TO OCHOBHAA UacTh TepMOOCTATOUHOM HaMarHy- 
YeHHOCTH BO3HUKaeT yKe pu TemMmepatypax, Ouu3KuxX K TOUKE 
Kiopu, To crancT ACHO, 4UTO 3HaveHHe TeMIepaTy PHBIX KomeOaHHy, 
waMHOTO He jlocTuralomjux trouKH Hop wopoyn (40a MarneTuta 
T, = 580°C, aun rematuta T, = 675°C) BecbMa 11eBeIMKO B TOM 
cayuae, ecm deppoMarHuTHble KOMIIOHEHTHL ocayjouHOH MOpOAb 
NOMVIMAH CBOIO HepBoHayaaibuylO OCTaTOUHy!O HaMarHUYeHHOCTh 
Ip OcThBaHuM C O4eHb BbICOKUX Temulepatyp. 

Jlanbueitmaa KOHKpeTu3allMA MMTOMOTO-MHHepaOrMuiccKAX YCJLO- 
Built craOUMbHOCTH, 3-38 OTCYTCTBHA COOTBeETCTBYIOMUX JJAHHBIX, 
B HacTOAIce BPpeMA HC UpesCTaBAAeTCA BOSMO7KHON. 

Briachenue noupoca 0 cTaOumbHocTu eCTeCTBeHHOM ocTaTOUHOu 
HAMATHMYeCHHOCTH OCAXOUHOM MOPOME TOULKO TO WaHHBIM ee AATOIO- 
ruveckoro uw nerporpadmyueckoro W3ydeHHA, KaK MbI BUAUM, Upey- 
cTraBIAeT HeerKyio 3ayagcy. Ecau ocyljecTBeHMe TaKUXx ycoBul, 
Kak oTcyTCTBMe MeTaMOop@usallun, olMreHeTHYeCKUX M3MCHECHHH, 
nepopMallult MOsKeT ObITh CPaBHUTeTbHO erko WpoBepeHo, TO 
BbInCHeHHe BCero, UTO KacaeTCA CaMX HOCcHTCseH ocTaTOUHON 
HAaMAaTHHYeHHOCTH, COMpAsKeHO CO 3HadHTeIbHAIMM = TPyAHOCTAMH. 
Moryt? morpeOoBaTbcxAH He TOUbKO TMaTebHBIe reTrporpadmueckue, 
HO MW 3eKTPOHHOMMKpPOCKonMyecKWe, PEHTTCHOMETPNIeCKHe, MUKPO- 
XuMuyecKve HM jipyrue MUccAcqoOBaHHA, OFHAKO 6e3 wsyqeHnA 
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CaMMX MAarHHTublX CBOHCTB IOpOj\bl, MBI BCe ike He CMOIKeM 
HOAY4MTh OANOSHAYHOFO OTBCTA HA TWOCTABJICHHBIM BOTIpOc oO cra- 
OMIbHOCTH. | 

Usyucune MaraurHbix cnolictB ocayounolt HNOpogbl, KAK WOKa3bi- 
BaCT OMIT, MO/KeT JaTb ICHHbIe CBCCHHA O CTeNenn CTabuAbHOCTH Ce 
CCTCCTBCHHOH OCTaTOUHOH HamMaruudennocTn. TIIpuseyem HeEKOTOpbIC 
UPU3HAKM, NOPO8Hb, KOHCUHO, HCOCTATOUHDIe JIA CyKTeHUA O CTa- 
OHMJIbHOCTH, HO 3Ha4UTCIBHO NOBbIMAIOMIME ee BEPOATHOCTb, OCOOCHHO 
IIpH OCyWecTBACHHH HCCKOAbKYX 3 HX: 

1. Bstcokan KoapuuTnBHad custa NMOpos_b, Wopayka coTHH pcre 
HW BBLITIC. 

2, Peako oTrauuatoljascad 10 nampaBaeHMo OT COBPCMeHHOTO 3eM- 
HOTO MarHMTHOTO ToWA, a TeM Oorce oOOpaTuaN ectecTBCHHAA OCTAaTOYU- 
Ha HaMAarHnMdeHHOCTh. 

3. YeroiuuBocTh wanpablenun ecrecTBeHHOM ocTaToUHoli Ha- 
MarHHYCHHOCTIN HpH BbIepseKnBanhu OOpasya B TadOpaTopuu B Te- 
WeHHC [MINTCHbHOrO BpemMeun (ckavKeM, roma). 

Kine Oosec onpexcacuuble yKaszanuA wa craOuabuHOCTh ecrecTBeH- 
HOM OCTATOUHOH HaMarBudCHHOCTH It3v4aemoli HOpOmbl MOXKHO TOIy- 
YHTb, CCIM UMCIOTCH ONperCIeHHA CCTECTBEHHOM OCTaTOUHOH HaMarHy- 
TEHHOCTH HC OTACAbHEIX co OOpasHoB, a Veto cepuu ux, orodpaHnol 
moO olpeyestcnncH wporpaMMe. OTH UpuzsHAaKH CTAGMAbHOCTH MOKHO 
CPOPMYJMpOkaTh Tar: 

4. OHOpoqnocith HaMarnuuenwoctH, T. C. MaJbiii pa30poc Bek- 
TOPOR CCTeECTKCHHOH OCTaTOUHOM HaMarHVMYeHHOCTH [WA oO pasion, 
oroOpanubIx HO MpocTupannw COA — Up HecoBnanenua HallpaBJe- 
Hug 1, ¢ HANpaBsCHHeM HepeMarwnunbanuA B COBpeCMeHHOM 3eMHOM 
MAarHMTHOM Inoue. | 

9. Hanpanwenua Bekropos ccrecrBenHoi octaTouHOl HaMarHit- 
MCHHOCTH B pa3JW4HbIX TOUKAX CMATOTO B CKAaKM COA TAKOBLI, 
NTO €CJIH COM «paCIPAMUTh», OW OKAPKCTCA HAMATHUYCHHEIM OJ HO- 
pos\no., 

6. XaoOTuaHOCTh Halipabacunii ecrecrRenHO OcTaTOU HOM HAMATHH- 
VCHHOCTH B PadbRKaX [aHHOl MOpOWbl, HaWACHHbIX B BbIMMeTenKalyx 
CJICSIX., 

7. GAKOHOMEPHBIC MW MOCTCHCHHBIC i3MCHCHHA HalpaBIeHHA ecTe- 
CTBCHHOH OCTATOYHOM HAMATHMYCHHOCTH B BepTuKaJdbHOM HallpaBie- 
HITH — ILO paspe3sy, CAO/KCHHOMY H3Y4UaCMBIMU MOposama. 

Hut O{MH 43 STHX CeMH IPH3HAKOB He ABIAeTCA B CTPOroM CMBIC Je 
(OCTATOYHBIM YCJIOBMeM TOPO, 4TO HaOTIOMacMan OCTATOUHAA HaMarHH- 
WCHHOCTh HOpPObI COBMaaet NO HallpaBNeHHIO C 3@CMHBIM MAaLrHUTHAIM 
HWOUeM 3T1OXH OOpasoBanuaA ocayKos. Jina nmpusnakos 1, 3, 4 970 
AcHO 6e3 anbueliimnx noscnernnit. Wpusnaxkn 2 n 7 ne ucKmo4aIor 
BO3MO/KHOCTh YWCTAYHOTO TepCMarHH4uBaHuA; WepBblii u3 HUX OCTa- 
KUACT TAKHKC OTKPBITLIM BOMpPOC O BPCMeHH BOZSHIKHOBCHHA Habw10- 
AXCMOH OCTPATOUHOM HAMATHUUYCHHOCTH I XOMYCKaCT BO3MOMKHOCTH ocy- 
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WeCTBIICHHA MCXAaHH3Ma «camMOOOOpadlbanwA» OCTATONHOM HaMarHli- 
yennoctu. Ipusuaku 5 u 6 ropopxT O TOM, 4TO HaOmOMaeMaA CCTe- 
CTBCHHAH OCTATOUHAH HAMA@THWYeCHHOCTh BOBHMKIa COOTBETCTBCHHO 
JO CMATHA B CKAAXKHU M 3aXOPOHCHMA TaJIcK. IIpapya, 9TO TOBOpUT 
O RBICOKOM CTAOMAbHOCTM OCTATOUHOM HAaMarHHYeHHOCTH UM O ce ApeB- 
HOCTH, OLHAKO, CTPOro TOKOPA, He JOKasblbacT Cie, YTO OHA BOSHMKA 
MMCHHO Ip oOpasoBannmu ocayxa. UpusuaKn 2, 46, c gpyrou cro- 
POHbI, He ABJAIOTCA HeEOOXOAHMBIMH HL HC OOM3aTeTbHO JOJIKUDbI 
IIpucyTCTBOBaTh, CCHM ecTecTBCHHAA OCTATOTHAA HaMarHauecHHOCTb 
OPO ABIACTCH XpauwreseM 3CMHOTO MarHUTHOTO HOA o3mOxXHu 
o6pazoBanua ocaj{ka. Ipusnakn 2 4 4 we OyyT BEMONHATBCA, eC IM 
y7o mode OAMBKO K COBPCMeCHHOMY, a C.10M 8acraloT TOPH3Z0nTATbHO, 
a HeBEINONHeHUC ycoBnA 6 ele He O3HadaeT, UTO MOpofa, 3a-lerazo- 
wan in situ, He COxXpanHaa TepkRonada buy lo HaMarHUUeHHOCTh, “00 
OOcTAaHOBKa AIA COXPAHCHUA HAMAPHUYeHHOCTH B PaAbKe 3HAdMTCAHHO 
MeHee OnaronpuaTHa. 

Ilepeuucaeuuble yC1oBud WU Wpi3suarn cTaOUAbLHOCTU He ABJIAIOTCA 
HOUHOCTHIO HC3ABNCHMBIMU M YacTHaHO epekpbipalor pyr Apyta. 
Ilosromy, AIA HOKasaTesAbCTBAa TOTO, ITO HaOmioqaeMad cCcTeCTBCHHAaA 
OcTaTOUHaA HAMAPHWYCHHOCTh H3yYaCMBLX HOPOW BOsHHKAa Wpu 06 pa- 
R0BaHHM OCalKa, HeT HCOOXOAMMOCTH MpOBOMTh MHOPOYMCJICHHBIC 
9KCICPUMCHTH, UTOOKL NOKAZaTbh HaTuINe Beex Abenawlaty TOLOKe- 
unii — HATH, CBA3AHUBIX C camo mOpogsol wm cemMa— C ee MarHAT- 
HbIMMA CBOMCTBAMH. 

KoneaHo, CCAM Mbl XOTHM UpeaBapUTCIbHO YCTALOBMTb, Wpuroxubl 
Ut Takwe-70 OTAOMCHOA JIA PCHICHUA 3ajfad, CBAZAHHBIX C BOCCTAHOB- 
JIeHHeM MaPHUTHOLO HOTA 910XM OOpas0baHuA Oca[Ka, HB HalleM pac- 
TOpAKeHMA JIMCIOTCA AMIE ANTepaTypHale AaHubIe M HeOomblo0e 
UNCIO OOpasok, HYHHO MOcTapaTbcA YCTAHOBUTh HaTH4Ke BOSMOREO 
OénbIMerO UNCa U3 MepBEIX BKOCbMHU TWoTOKeHMM. 

Jleno pe3KO MCRHCTCA, eC B HalleM pacimopsAKCHny UMeceTcA 
cCepuA H3MepeHul HallpaBleHuA ecTrecTBeHHOM ocTaTOYHOH HaMarHu- 
YeEHHOCTH OOPasOB ITHX OTLOMEHHH, oO pasos, oTOOpawHHbIx 10 Ope- 
wencunol mporpamme. B oTom cayuae UMeIOTCA 3HAYMTCAPHO 6omee 
Mpocthe WM MOWHbIC CpesCTBA WOKAZaTb, ATO paOmoyjaeMaA OCTaTOd- 
Hal HAMATHHYeCHHOCTh BOZHUKIAa Up oOpas0BaHUM OcaAKa, UM HAlpaB- 
jeuue ce eCTh Halpablenue MOKANbHOrO 3eMHOTO NOTA B TO BpeMA. 

MooKHO CMCHO CKaBaTb, UTO CCUM BEIMOMUAIOTCH m100bIe [Ba MpH- 
3HaKa 3 MOCACHHMX UCTHIpeX HU, KPOMC TOrO, AMCIOTCH XOTA ObI HEKOTO- 
phle yKazaHus Ha TO, UTO HaOmOsAcMaH OCTATOUHAA HaMarHMueHHOCTb 
CBA3aHa C OOJOMOFHDIMM PCPPOMALTHATHEIMM VaACTHMaMU, TO HallpaB- 
jleuue BeKTOpa ecTeCTBeHHO! OocTaTOUHONM HaMAaTHHICHHOCTH MOPO,{bl 
CCTh HalpaBleue BeKTOPa AOKAMbHOrO 3eMHOFO MarHUTHOTO HOdA 
ROX OTIOHCHAA OCaKa. 

K wacroamemy BpeMeHM W3y4ucnwemM HallpaRJwennA ecTeCTBEHHOM 
ocTaTOvuHOH waMaruuuesHocTH OXBaucHa CHIC OH HeOOIbmMaA 
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Af; Iaaca 1 


re 


“4aCTb U3 OOMero rpoMaqHOrO UNnCa pasIMUAEIX OcaxO4HBIX 00 pazoBa- 
Hau. OqHako ye ceituac acHo, 470 dak? COX panenua ocayorHoLt Topo- 
OH [peBHero MarHuTHOrO HOA Bema B Byte ECTECTBEHHOM OCTaTOU~ 
HOH HaMAaTHM4eHHOCTH sBaneTcA pactpocTrpaneHHbIM ABIeHHeM. 
CopMyupoBannoe BEC OKOHYAaTCAbHO? ycOBue TOTO, 470 HalIpaB- 
teHme CCTECTBEHHONM OCTATOUHOM HAMATHUYeHHOCTH ecTE HalpaBaenue 
BEKTOPa MOKAMBHOTO 3CMHOFO MATHMTHOTO TOMA |aTOXH o0 pasoBanna 
OCaAHKA, BBIMOIHACTCH [I OUCHb MHOFHX OCAaROYHEIX oO pas0Banuit. 
Hwxke nepeyucaum, ot Goce MOJLOMbIX K OOee WpeBHUM, Te 13 HUX, 
CBCCHMA O KOTOPHIX HAM yJlalocb Halttu B 3apy6omuoli AuTepary pe 
(raOn. 6). 

Odpaujacm BHUMaHHe Ha upeoOsayanue KpacHOUBeTHBIX OTIORC- 
UHH B oTOoM tra6anue, uro mO3BONAeT elle pas OTMCTUTb BbICOKYI0 
HCPCUCKTHBNOCTh KDpaCHOHBeTOR IIA TameoMarHuTubix uccae7xO- 
Bann, 





V6 usec pxecHHerx Nopodax, Kak HocUNEAAX NALCOMACHEMUIMA 


EcrecTBcHHad OcTaTOUnaA HAaMArHMYeHHOCTh ASBeP7KCHHBIX TOposr 
Pale CBH3aHa C PaCCeHHHBIMM deppomarnnTHEMa Mie pastaMn. 
ITpoucxontyenue stoli namarawdenuocru OFIO KparkKo OcBeMeHO BEE. 
(ctp. 19). Baskuo, aro B oveHb MHOrHX CIywaAX OHA BO3SHHKIa upH 
oO pa3s0BaHANM MOpomb wu uMeer repMoocTaTouHy!o ipupony. Hak ycao- 
BUA MArHATHOM craOmIbuocTH, Tak H MCTObI, C MOMONIbIO KOTOPEIX 
OHA HOKABHIBACTCH, OCTAIOTCA 3]{CCh B OCHOBHOM TeMM 3Ke, ¥TO JNJLs 
OCaOUHBIX MOpon. 

“ro Kacaerca cnoco6a n Bpemenn BO3HUKHOBeEHMA Had TIO.aemol 
CCTCCTBCHHOM OcTaTOuHOM HaMArHW4eHHOCTH, TO, KPOMe ABMeHUuM Tep- 
MOPeMaHCHTa if MarHHTHOTO TpcHaxka, JIA U3sBepsKeHHBIX MOpoy, 
SHATUTCIDHO OObHIYIO poh ROWKeH urpaTS MHOTOKOMNOHeHTHHIt 
cocTaB HOoCHTeuel deppomaruerusma. Kpome mexanusma camoodopa- 
THBAHMA OCTATOUHOH HaMarHMyeHHOCTu, MpermcKazsaHHOro Heegtem, 
3HCCb BO3MO/KHO WU ABJeHMe, OTKpHIToc Kanan uw rarKe UpuBoTAIee - 
“HOra K BOSHAKHOBeHMIO OOPaTHOl HaMarHMYeHHOcTH. Bto sBeHC- 
SAKJUOUaeTCH B TOM, ITO IPH pactaye TRepOrO pacTBOpa BETA Ta lo- 
Ive KOMMOHCHTHE HAMArHHUMBaloTcA 3B pasMarHv4nBalomem nose 
HepBUYHOrO MHnepana. B pesyabrare nepBonayvanbHoe Halpabsenve- 
OCTATOUHOM HAMATHMYeEHHOCTH MOJKET H3MeHMTECA Ha IpOTHBONOAOMK- 
Hoe [Hapau, 1954]. Beposruoct, OCyMecTBICHHA 9TUX Mpoleccon 
8 MSBCPAKCHHDIX MOPOaX, KOHCUHO, 3HAYUTeEIbHO OOULMe, YeM MeXxa- 
uu3Ma Heeas — Hararm. IIpu H3y4eHNH CCTeECTBeEHHOM octTaTouHol 
HAMATHAUCHHOCTH M3BEPAKEHHHX HOPON C 9THM HCOOXORMMO cCepbe3Ho 
CUMTAaTbCH. 

lipuneyem cmucok w3aBepACHHBX oOpasoBannli, WA KOTOpEX, 
CYAH TO JHTepaTypHHIM anubiM, 6omnec uM MenHce MOKa3aHo, 4TO 
Haupaw-tcuuc Hadmoqaemol ocraTowHoll Hamarnuuennocrn CCTbh Ha-- 
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Tabauya 6 
MarnuTHoeTaonibHbie OCaOUHbIe OOpas0BaHH 4 





Bospacr 
qo . : z 
Haumenospanne A MeCTOHAXOAKeCHHe | Sok = ilmrepary pHhi 
OvaOuHHIX OOpa3zo0Rannit Sie rep HCTOWHHK 
SS ow os a 
ra? 
~22 | SEs 





elentounple remnant Tle Q; tC? Ppudpure, 1953 
JlenToun we reinnbt Hopoh Ajit aM 

(CIMA): “ergs woe a 8 ee. AR ACE A Qz 2.104 |Jlaxoncou w ap., 1948 
Vimunt Osepnu, Dpavuimw .. . . Q,—N3 1 - 108 Pow, 1953 
Kpacuble rinub Uctaniww . . | Qi—-N, 14-108—| Xocnepc, 1954 

| — 28 - 108 
4 : 
lunnust Opepuu, DpannnaA . . . . | NON 12-108 Pom, 1953 
Vecuanuna, Baitiomnnr, CHA . . Ny 20. 108 Tpaxam, 1949 
Mepresn Opepnu, @Mpannvn . . . | Pg, 30). 4 (36 Pom, 1953 
Ilecuanwku fw ran hoslopano. 

CUA. . Tg i gel cd “eee Ay. 406 | Ppaxam, 1949 
lleckn 1Omnoit Auramn Sent MG ; Pge 40 -1(.8 PankopH, 1955 
TonkosepanetTnie Kpacnble lec aaun- | 

HHEKM Jlakora—Apusoua v IOra, CIA | Cr 100-408 | Pankopx, 1956 
Kpacnne alepposmtit uM  Mepresln 

Kelinepa JOo#nol AHTuUMH . . .. . T, 3 170-4108 | Rpnp wv yp., 1994 
Kpacnubie alespovutnl mM TOHKO3ep- 

wiucTple necyanunku, Hbio-Mekeuno 4 

Apwsona, CIUA..... . T,_3 170 - 108 [paxam, 1955 
Kpacupe ToHKoOsepsneTbie necuaHH- | : 





KH, AJeBPONMTL W CuaNib, Apysotia | 


wt Ora, EA in Se dene ! P 200-108 | Pankopy, L906 
Kpacnouperi hopmannn exo, | 
Hp-Mekenno, CIUA ..... P 200 - 108 


TPpaxam, 1950 

ToukosepHucTbie = Kpace: onBeTHHIe 
necuaHHkKu ieee sale u {Ora, | 
Gr 1 Vere er are Ca 240 + 108 
RepxHsa, vac THHO Rpac NoUBeTHas 
CepHH TIpoxlyKTHBUOH TOME oe TO- 


Paukopu, 1956 


JMThI WH TOHKOZepHUCTHe WecdanuKy 
cepua Hupwno, pation o3. Bepxuero, 
CHIA , i 6 Te 


ay, AHIMA... Ce 240-105 | Haerr wu fap., 14 
Jipepuun Kpacuniit necuannn Yo. 

ea, ANTIMA . . . De 980-105 | Kpap it jup., Llet 
llecuanmun 1 aslOB pOsIMTHI  Amita- 

nauven, CIIA ... . ee ae S | 350 - 10° Tpaxam, 1949 
Hecxn Youlbea, Anrima . Cm 1500-108 | Pankopu, 1950 
Kpacibie TOHKO3epHUCTHIe amen po- | | 

| 





500 - 108 
— $00 - 106 


[@ie—Cn, 





itropya, 1955 





Kpacubie TOppwy onckve Vecdanynil | 





cepepo-3allajtHon [lormanyqum . . . . Peme =| 600-108 | Apup aw ap., 1954 
Kpacupe caanit XMewKatan Dosip- | | 
moro Hauboua, GINA . ... . Peme | Gan» 408 | Pankopu, 1996 
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48 Taaca I 
Scan aneeemeeeeneeeeee 


TPaBleHue BEKTOpa AOKAAbHOTO 3eMHOFO MAPHUTHOTO NOAA BpeMeHH 
odpasonanua nopogs (Taba. 7). 








Tab.auya 7 


MarinrnoctabuabHunie UsBePsKeHHbIe OOPasoBaHiA 


29) 
° 
oS 
SS 
sD 
o 
= 





HaumMenoBanwe 1 MeCTOHAaxOMmTeH He s d F = Jlatepary pani 
HW3BePKeHHLIX OOPazs0Bannii SE ss 4S HCTOUHAK 
gon | BES 
Se eae 
Me wo Ow :- 
vlaBOBbie HOTOKH ITHI haat ino, fe Q, | 50—2300; Novnepe, 1955 
Hasaliptopiie noToKH JOro-3anannoii 

Hc aanaun er ee ee » 59-4000 | Xocuepe, 1955 
Da3zaibTOBLie TOTOKH savartvon 

Mctanque . kl, Q, D+ 105 Xovirepc, 1955 
vlapbr Teurp. Maceupa, @Mpanimnn , Q,--N3 106 Pom, 1953 

» > N2—Ni | 12-408 | — Pour, 1953 
Basaprosnie norokn Ces. WMenay- 

ML, Pigs ow. Grobe eBay Set aa ee ee Ny 20) - 106 Nocnepe, 1955 
To-tentoBbie Raiikn Ces. Anrnun, Ny—Pg, | 28-106 Dpykuroy, 1949 
flaiku wn cu Tenrp. Maccmpa, 

MpannnA dee WPS ta Pe atte hora cdtactr Pg, 34 - 108 Pom, 1953 
Ba3aspTosnie noToKH Ces. Wpaau- | 

un . SBN de | Pgs 45-108 | Xocuepe m Yapans- 

| yopt, 1954 
dlapnt Wlorsaugfmm . .. Pg, 45 - 108 Xocirepe, 1955 
Murpy3au o-pa Mesn (Wloratangus) Pgi—, | 30-106—| Bunucenn, 1954 


—60 - 106 


ITOT CHMCOK MOAKHO OHIO OBI pM #KeaHun paclMpuTb 10 Kpait- 
Hei Mepe pa3 B ecCHTb, ocobeHHO 3a cY¥eT boree APeBHUX TOpon, 
BRMOTaA MOPORbl KPUCTaLIMeckoro byuamenta Cepepuoli AMeDpHKH, 
KeMOpulickue yaliku Ianangcbepra (10. Adpuka) u pp. Bucokan 
CTAOUNLHOCTL ecTecTBeHHOH ocTaTOUHOM HaMarHwaenHocrHu 3THX OOpa- 
30BaHMM BbITeKaeT u3 dakta ux oOparTHolt HaMarHMYeHHOCTH, OHAKO 
BpeMA WM ciocod BO3HUKHOBeHUA ee Bpuxomutca HPpU3sHaTh cilye He 
YCTAHOBCHHAIMA — W3-38 BO3MO/KHOCTH OCYMecTBIeHUA Dponeccor 
caMoobopaduBaHuA pu pacnaye TBCPALIX PaCTBOPOB meppomaruut- 
HBIX MUHepaslOB. CkasaHHoe, I0-BUAMMOMY, CUpaBennBo JIA OUCHb 
MHTeCPeCHHIX OOpaTHO HaMArHW4YCHHEIX MarHOMAaTHeTHTOBEIX Tpua- 
COBBIX #un Anrapo-Manma. 

PestoMupyA Bce m3m07%KeHHOe B aHHOM Waparpade, Mbl MO:KeM 
SAKJOTNTb, 4TO, IO-BAXMMOMY, HUMeeTCA O4eHb IMMpOKWM KaAccC 13- 
BePsKCHHBIX M1 OCAOUHEIX OOPas0Banuit, IpuroxuEX AA pcmenna 
BOMPOCOB, CBA3AHHBIX C HaXO*HKJICHHeEM JIpeBHeETO MArHHTHOrO NOMA 
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Z3eMaM MO BeEKTOpy eCTeCTBeHHOM OcTaTOYHOM HaMarHWYeHHOCTU TO- 
pom. Cpegu ocayounsrx oOpasoBaHo, UpMroxwHX AAA 9TOM IleJsM, 
O6onbI0e MeCCTO 3aHWMalOT KpaCHOMBeTHble OTIO/KEHMA. 


§ 2. Marumtnoe nose demim mw ero reouornveckad MCTOpHA 


B wactosigee BpeMA HaKONNeH, Ha OCHOBAHMM U3y4eHUuA BeKTOpa 
eCTeECTBCHHOM OCTATOUHOM HAMAFHMYeHHOCTH TOPHHIX NOPOA, FOBObHO 
Gompmok MaTepwaa oO TeONormyecKOM UPOMWIOM MarHUTHOTO MouWA 
3emua. CopepuicHHo O“eBUHO, UTO XapakKTep M3MCHeCHUA MarHUTHOTO 
noma Bemuu B reomormyecKoM MaciitaOe BpeMeHu urpaer rpomajHylo 
pOb IPH pelleHuU BOMpOca O BOSMOMKHOCTH KOppelAluu W pacdue- 
HCHUA KaK OCaMOUHHIX, TaK HW u3sBepKeHHHX oOOpas0Banu. Hune 
OyneT KpaTkO U3107KeHO COBpeMenHoe COCTOAHHE 3HaHHM B 93TOH 
o6mactTH. 


Kpamkue cecdenus 0 2eMHOM Ma2HEMU3Me | | | 


XapakrepucTukoM MarHUTHOTO MOomA deMAM cIyHKuT HalpAKeH- 
HocTb noma Hp uw ee cocTaBAAIOMue 10 OCAM KOOPAUHAT, KOTOpBle Ha- 
3KIBAIOTCA DICMCHTAMH 3eMHOTO MarueTu3Ma. B chepuyecKol cucTeme 
KOOpEuHAaT C IeHTPOM B TOUKe HaOIOFeHHA BeMeHTAaMM 3eCMHOFO Mar-~ 
HeTu3Ma cymatT: ckKnoHeHue D — yron Meway reorpapwieckuM uw 
MargHTHEIM MeplufwaHOM, OTCYUTHBaeMAM TO YacoBOM CTpcuKe; 
HakloHneHue J — yrou MeKTY TOPM30HTAIBHOM IOCKOCTbIO UM BeKTO- 
pom valipaxernocta Hy um Bexwuuna 9Toro BexTopa (puc. 3). 

JneMeHTH 3CMHOTO MAarHeTH3Ma He OCTANWTCA MOCTOAHHHIMH. Onn 
WBMCHAIOTCA 110 MOBEPXHOCTH GeMIM B MMpOKAX Lpesemax. 

MarnutHoe note 3SeMau B MepBoM nupHOAmKeHDM UpescTaBlAeT 
coool mone mapa, OfHOpOqHO HaMarHuGeHHOTO B HallpaBleHuy, 
6H03KOM K OCH BpaljenuA. Ecam ne yaaTHBaTb HeEKOTOpOTO HecoBHa- 
WeHuA TeCoOMarHuTHOH ocu c ocbiO BpaljeHua (yrol MCKAY Huma 
coctapaeTt 11°), To 10 Bcel Semue, 3a UCKIIOYeHHeM PaHOHOB CHJIb- 
HEX MarH@THRX aHoMawuii mw OKOAOMONIOcHHXx o6nactelH, OyfAyT 
WIpuOMsKeCHHO BEPHEI CCHylmMe COOTHOMEeHHA: 


D =0; tg J =2tgg; H, =A Vissi g, (5) 


rye M — mMaruuTunit MoMeHT SeMIM, PaBHBIM 8.3.40” CGSM; 
R—payuye demu; 
m —Yreorpaduyeckaa wiapota. 


Kak BUTHO, B DepBOM LpHONMWKeHUM IIeEMeCHTH 8eMHOTO MarHeTa3Ma 
3aBMCAT TOIbKO OT IMpPOTH TOUKM HAO MIOeHUA, a BEKTOP HallpaAKen- 
HOCTH MarHuTHoro noun Hp wesxkuT B WOcKOCTH MepuyMaHa. Crejo- 
BaTeIbHO, 3Had HanpaBrenne Hyp B Kakoit-uu60 TOUKe, MOMHO UpHomH- 
#KEHHO OLpetenuTh WonomKenue momocos. lopu30nTambnadA CocTaB- 
aaloman noms (ceqoBaTeIbHO, CTpezKa KOMMaca) yKasKeT HaltpaBse~- 


Aa. H. XPaMoB 
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He Ha CCBCPHEIM IOC, paccTroAHMe Ke NO HeEYO ONpememMTCA 3Ha- 
WeHueM HakMoncHuA J, M3 KOTOPOTO MO*KHO BETUNCIMT UApOTy 
MecTa. . | 
puOnuwKennocTh BEINOIHeEHMA COooTHOMeHHIi (9) oObacHACTCA, 
KaK HCORHOPOAHOCThIO CTPOCHHA 3CMHOM KOPBI, TAK UW, TIaBHEIM OOpa- 
380M, OTHOCUTCHBHOCTLIO yCTOMYMBOCTH MarHHUTHOTO oma B3emuun. 
dra ycro#amBocth umMeer WWHAaMUYeCKHI XapaktTep, 4TO MpoABJAeTCA | 
B BEKOBDIX BapwalWAX MAarHuTHOTO 
noma demain. Bekosble Bapnannn 
oOycHoniMBaioTcA Mpeneccuel reo- 
MaruHTHOH OCH OTHOCHTeILHO ocH 
BpaljeivA SCMIM C Hepwoyom io- 
payka SOO ner uw snaunTenbHO 
Oonee ObICTphIMM MM Hepery dA pHEI- 
MMA M3MCHCHHAMM B TeKTOHM4eCKU 
AKTUBHBX OOnactax. Hak upuMep, 
IpHBORUM BeKOBHe Bapwawun ose- 
MeHTOB 3CMHOFO M@rHUTHOLO NOJA B 
Jlouqone (puc. 4). 
O6tmenpu3HaHHO Teopunm mponc- 
XO*KTCHAAH OCHOBHOM wacTH MarHutT- 
HOrO HOA SeMIH — DONA oHO- 
poAHOTO HaMarHM4eHHA — He OHIO 
iO CaMOTO woCIeqHero Bpemeun. 
OjHako BCe HOBBIe MW HOBEIe loy- 
TBepsKReHuAH WONyyaer runoresza 
A. VW. Dpenxena |1947] uw Onp- 
saccepa (Elsasser) [1939], cpBasur- 
Balomant NOIe OHOpOAHOTO Hamar- 
HMYeHHA C IWpolleccamMu, mpoucxo- 
z ATJMMiN BO BHEMIHHX 4YaCTAX 3eM- 
Pac. 3 QnemeutH 3semHoro Marnut- HOTO Apa. 
HOrO IIOm#, CordacHO COBpeMeHAEIM pel- 
CTAaBICHHAM, BHeIIHMe 4YaCcTH 3eM- 
HOTO Apa HAXORZATCA B KBa3U7KUJ[KOM UM KBa3ZMMeTaJIMGeCKOM Co- 
CTOAHMH, T. @, OHM XAPAKTEPU3YNWTCA CPABHATEIBHO MAJOU BABKOCTEIO 
H XopomeH snekTponposoynocThyw. IIlpm nanwanu remneparypyoro 
rpayuenTa 10 payMycy JOKE CyMecTBOBAaTh TCpMOdaTeKTpuyecKue 
TOKM HM KOHBeKIMA BenyectBa or 6omec ruyOoKux uacTreli K nOBepx- 
HOCTH Apa 0 OOpaTHO. ITO UpuBOAUT K 3aMKHYTHM BUX PeBLIM JBU- 
sKCHHAM BeljecTBa, WpoucxofamumM B OombmMx mMaciiraOax CO CKO- 
POCTAMH DOpATKa HECKONLKEX JeCATKOB MeTposB B roy [A. I’. Kanamn- 
HHKOB, 19596]. Tepmoroku co3zaior HadvabHOe MATHUTHOe TONE apa, 
ycuimBaiomeecA Ip UMpKyIANUM KBasuMeTaTIMyecKON WKUNKOCTH 
Agpa B Upollecce camMoBosby#KjeHuA, aHaslOruuHOM caMmMoBosbyKTeE- 
HH} B uHaMOMallune. Buxpu pacnhomaraiwrca pasiv4qHo, HO BCTeR- 
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a EE Te ——— 


crBuc BpaljeHuA SeMIM, BEIZEIBAIOMerO MOABAeHMe KOPMOJMCOBLIX 
CHI, B OTH BUXPM BIOCMTCAH HCKOTOPAA OpranusalMA Ww BOsHMKaer 
oOnjuM MarHUTHbI MOMeHT Apa, OTHOCHTeIbHO cTaOuubAbIM: | 10- 
CTOIbKY, HOCKOIbKY NOCTOAHHEI TeMoepaTypHbIM rpaqmeut, yruo- 
Bas CKOPOCTb BpaljecnuA SeMAU WM BEIMIBHEE IeKTPOMpoOBORHOCTH U 
BASKOCTH Aytpa. 

Takum oOpa30M, 0c O4MOpO;NOrTO aMarHNucnuA Semin, HO 
runotese DpenkemH — Jabyaccepa, ABACTCA BTOPMUUITHIM ABJICHUCM— 
HOOOUHKIM ILpOyRTOM ropasyo Oomee CuaAbUBIX (10 OleHkKe 





Puc. 4 Bekopnle Bapnawnn 3emHoro marnntTmoro moms RB Jlon- 
none c 1040 no 1940 rr. 


H. WU. Mpenkean, B 1000 pas) mone vuxpensrx toKoB Bn Aape. 
AkcHadbHHM XapakTep MONA OHOPORHOTO HaAMALrHNUcHA BaBUCUT 
OT BecCbMa MylfaMcHTadbuok ocoOcHHOCTH JMWHAaMUKH Apa — oco- 
OenHOCTH, OOycoBAecUHOI CaMuM (akKTOM Bpawenua Bemun. 

Uro se KacaercA NOWAPHOCTM STOTO TONA, 1. e. nalpansenusa 
HAMAaTHMYCHHOCTH Apa demMiu, TO ruWoTesa ne OTaer MpexNoyTeHUA 
HM OAHOMY W3 BYX BO3MOMHEIX HaupaBblcnuli — o6e nonApHocTu 
paBuonpaBubt. Lem odycropaeHa MMeHHO HaOmO_acMaH WoOApHOcTS, 
cKka3aTb TpyqHo. Bepoaruo, 970 3aBNCUT OT MHOFHX PAKTOPOB, 4 MOMHO 
THIUb MPCAMOLOKUTh, YTO H3MCHEHUC KapTUHbI KOHBEKTUBHOTO [BU- 
FKCHUA MOET ABMTLCA IPHUMHOM U3MCHEHMA NOMAPHOCTH MONA OHO- 
pofHoro HaMarnuuenus Semin. Ilogqcuurano, avo usMenenue Haitpas- 
JeHUA MONA OHOPOANCTO HaMAaTHMYeHVA Ha OOparnoe ne MoORer 
mpousolrn Obictpee, uem 3a 5000 aet [Panxopu, 1954), °°) * 

Urax, ranoresa Dpenkeua — Jnb3accepa 3cMHOTO MarHeT3Mma 
MO3BONAeCT CheMaTh HCKOTOPHe BEBOLE, BAKNHC JIA BOMpoca O''Xa- 

A: 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


- bee epee ete ese eat ceeree domes 4 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


qr 
be 


Taasa I 








pakTepe M3MeHCHMA BO BpeMeHH OCHOBHOM YacTM MarHuTHOTO NoOWA 
SOeCMIA — NOUH OFHOPOHOTO HaMarHMueHuA. 

1. BoaMovkubl 18a PaBHOMpaBHbIX YCTOMUMBHIX COCTOAHUMA DONA 
OHOPOAHOTO HAMarHWYeHAA: MepBOMY COOTBeTCTByeT pacHouomenve 
ceBePpHOrO MarHUTHOrO Loca SeMIM Ha CeBepHOM reorpadayeckom, 
a IO?KHOTO — Ha HWOVKHOM, &@ BTOPOMY — CeBePHOFO MArHHTHOTO Ha 
1OVKHOM TeOrpam@wyecckOM, a JOVKHOTO — Ha CeBeEPHOM. 

2. Ycrow4uuBocTb sTUX COCTOAHMM oTHOCuTeIbHa Ounarogapa ee 
JIMHAMMYECKOMY XapaktTepy. JTa OTHOCHTeENbHOCTh NPOABIAeTCA B Ha- 
cTosiyjee BpeMA B BCKOBHIX BapHalwAX NOMA OfHOPOHOTO HaMarHH- 
4eHHA. 

3. BekoBbie Bapwalluu HOCAT XapakTep mpeleccum reomMaruur- 
HOH OCH BOKpyr reorpaduyeckoH c mepuoxom uopagKa 500 uaer. 
IJoaToMy MO%KHO O/KUJJaTb, ITO CCAM paccMaTPHBaTh WpOMe*KyTKU 
BpeMeHM DOPAAKA HECKONbKUX THCAY JleT, TO MArHUTHOe WOe Semin 
B Cpe{HeM COOTBeETCTBYeT HAMArHMYCHHW GEMM BOUb OCH Bpamenua. 
CoorHomenua (5) (A Takm@X UpOMe*KyTKOB BpeMeHH, CeAOBAaTEIbHO, 
OJGKHEE BRITOIHATBCH TOUHCe, YeM ANA HacTOAMjeroO MOMEeHTA. 

4. Wamenenue naupaBlenua OWA OHOPOAHOTO HAaMArHW4eHUA Ha 


OO paTHOe, CCIM OHO UMCNO MecTO, He MOrIO Mponsolitu ObICTpee, 4eM 
3a 5000 ner. 





TaseomazHumnoie OanHoie. Hemopun maenumuoeo noan 3emau 
u npobsemol MU2pPAUUU NOAIOCOe U KOKMUHEHMaAoHKOZ0 Opeligia 


Cuctematayeckue waOmW7cHuA MarHuTHoro Homa SemiM BeLyTcA 
Bcero Aumb oKOI0 400 mer. HeckonbKo AanbmMe B MpOMoe MarHut- 
HOrO NOJA SEMI MO3BONAIOT 8arIAHYTb McTOpuyeckMe AOKYMeHTH; 
upaBla M3 HUX MOMKHO HOWYYATh CBeCHUA IMMIb KauecTBeHHOTO 
nopaykKa. Ha ocHoBaHuM 3THX JaHHBIX MOMKHO Mpulitu K BHIBOLY, 
4TO © TeX HOp, Kak B Kuartae Ona usoOperen KOMMAC, T. e. IPMMePHO 
ec 1100 r. qo H.9., MarHmTHOe Wome SemMuM CyMecTBeHHO He 13MeHH- 
HOCb: MarHATHAA CTpelKa BCerga YCTaHABIMBATACL UpuOsMsuTeIbUNO 
mo Mepuymany. 

VWcrounuk cBeyenuH 0 MarHuTHOM ome Seman Oouee panuux 
BpeMCH MOKEeT OLITL TOUbKO OAWH: CCTECTBEHHAA OCTATOUHAA HaMAaLHo- 
YUCHHOCTh TOPHHIX MOPOA MW TIMHAHBIX usqenul, Orcioya se MOKHO 
WOLyuuTh u Oomee TOUHHe TanHble 06 M3MeHEHMAX MArHUTHOTO NOMA 
B MCTOpHUcCKYIO omO0xXy. 

PesyibTaThl H3yYeHWA MCTOPM4YeCKUX MAABOBLIX ILOTOKOB, COBpe- 
M@HHHIX O38e€PHHX OCaMKOB, KHipmuuell UCTOPMaeCKUX UWaMATHUKOB 
AHTHYHOM KepaMMKM MOKa3alu, 4YTO BeKOBhIe BAapHalWU BIOTh JO 
500 r. m0 wu. 9. UMeIOT OpHOnMsuTeIbHO TaKOH we XapakTep, Kak 
u 3a mocnegqune 400 ner: nepnwox ux nopayKa SOO—1000 ger, a am- 
miuTyya kKouecOannt gocruraer 60° [Temse, 1952; Ipuddurc, 


1953}. 
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Jlenrounble ramus! Hosoi Anranu, oxparbiualolue mpomMexky TOK 
Bpemenn ot 15000 yo 20000 ner Hasan, moKa3biBaloT HPOBONbHO 
mlapybie KoNeOauwaA cKAOHeHUA oT +35 yo —25° © nepuomamu oT 
750 jo 2000 ner [Hexoncon u ap., 1948]. 

I[ukImueckuH XapakTep BCKOBHIX Bapualuil, BUMMO, MOLTBep- 
HKAeTCH WNTepecHbiMa WaHHbIMa Harara [1949], usyaapmero uer- 
BepTMunbe Ocagku BOspacta or 33000 yo 48000 ser ogHoro u3 
patonos Anounu. Ilo srum janntim, BeKoBEIE BapHallun B TY dNOXy 
HMelIw XapakTep WakIMyeckuxX KoNeOanml c Nepwoxom nopsayKa 
1000 aer. Kpome roro, nameyaetca cymecTRoBaHue Bapualuii co 3na- 
YUTeEIbHO OOnbMel WImHOM puTMa: 3a MpOMerKyTOK Bpemenu B 15 000 
le? CKXHOHeHHe “3MeHHIIOCE c —20 no +50°, a naxnonenue c 40 no 
70°. Buyumo, 32ech MBI WMeeM HaOMmenne PHUTMOB JByX pa3HBIx 
TOPAKOB. 

Xocnepe [1954] nokasaa, aro cpequce HalupaBieHne ocTaTouHolt 
HaMATHHYeHHOCTM BCeX COBPeMeHHEIX, MO3{HC- U CpeyHeueTBePTUUHEIX 
OazaIbTOBHIX ToTOKOR Mcaanfzum cooTBercTByet OMHOPOAHOMY HaMar- 
HUYICHHIO JeMIM BOMb ocu Bpamjenua. Te we pesympTaTH Wosy- 
“alOTCA IO JaHHEIM JIA BCeX Apyrux OOpas0BanuM TOTO Ke BOBpacta, 
B TOM ¥MCIe A NO IpuBeyxeHHbIM BEIMe | Xocnepc, 1955]. 

Takum o6pa3om, B Teyenve mocaeqHux 200 rbic. net MarHuTHoe 
Nowe deMIM HOCHIO akcuaNbubIli XapakTep, M CpekHUM MOMOMmenveM 
CeBCPHOTO HW JO?/KHOTO MATHUTHEIX MOTIOCOB 3a 9TO BPCMA ABJAIOTCA 
COOTBCTCTBCHHO COBPCMCHHEIC CeBepHHM U l*KHHHM reorpaduyeckue 
nomioca. OTKIOKCHHA MArHUTHOTO NOMA OT ero CpemqHero cocTOANHA, 
II0O-BUUMOMY, HOCHIH XapakTep IpelleccuM reOMarHUTHOM OCH OTHO- 
CUTCAbHO OCH BpaljeHuA, UPW4YeM, BEPOATHO, 9TAa Upelleccua He UMeNa 
MpocToro WepHowMyecKoro xXapaktepa, a ABIANACh pesyibTaToOM Ha- 
OWCHHA 110 Kpatuell Mepe JAByX PHTMOB pa3HBIX MOPAAKOB, U3 KO- 
TOPHIX OoONee MeTKHH coorBeTCTByer HaOTIO{aeCMBIM BeEKOBEIM Bapwa- 
IkLWAM. 

VisMenenuaA MarHuTHOrO oma Seman B MpOLINOM WadleKO 9TUM He 
icuepibBaroTca. Muorowuctennble jaHuble yKa3bIBalOT Ha TO, 4TO 
MaTHUTHOe Nose deMiM B TeYeHHe reoNOrM4yeCKOM UCTOPUM HeOHO- 
KpaTHO UPWHUMAIO HalipaBlenue, OOpatTHoe COBpeMeHHOMY. 

Ilo ganutm Xocnepca [1955], qononnennpim Oiinapcconom 41 
Curyprelipcconom [1950], B momuwow 241000-merponoit syaKayoren- 
HOM TOume Ucnanyun, upexcraBnenHol pxaqom cepuit 6a3anbTOBLIX 
MOTOKOB, YerBepTH4HOTO MW HeEOTeHOBOFO BOspacTOB, HaOmIOMaeTCA 
depeqoBaHwe HOPMAaJIbHO u OOpaTrHO HaMarHMyeHHBEIX 30H. Hamman 
30Ha COOTBETCTByeT, upuMepHO 0,25—0,5 Man. net. Caman BepxHaAa 
M3 OO paTHO HAMATHOYeHHHX 30H MMeCT CpCuUi BOspacT OKOMO NoMy- 
MUIIHOHA JeT. ITM 30HH Mpocacm#uBalOTCA WO WpocTupaHnulw Wo Ber 
TeppuTopan. 

Ongaux (Opdyke) u Panxopy [1956] upua usyyennm maBoBnix 
noToKoB Apwusoub (CIA) rake ycranoByau, 470 BCe ABORHIC 
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MOTOKM Oouee MOZONbIC, UCM HIVKHCICTBepTHtuble (Mouome 0,5 man. 
eT) HAMATUHYeHEI HOPMAIbHO, a HWKHEUeTBCPTHUYHEIC MW BepxHe- 
ILIMOUeCHOBbIe — oOpaTHo. 

Pom [1953], nayuapmuii Oasanptn Llenrpasbuoro maccuBa_ BO 
@Mpanyuu, Hvailed, uro oOpaTHO HaMarHuueHHble MOposxb upuypo- 
YCHEE K TPeM Pa3sIMUHHX BUOXaM: TpaHMlie “weTBepTHYHOTO Mepuona 
M muMoueHa, Tpannle WiM0ueHAa WM MMOLCHa WM AKBUTAHCKOMY BeKy 
omHrolena. 

OuuroveHoBbie u3BepeenHble nopomn Cespepyoit Anranu u Dlor- 
aaujftun, 10 bpyxmoy [1954; 1949] u Buncenny (Vincenz) [1954], 
IO BpCMeHM UX OOpas0BaHUA MO#KHO OTHECTM K MATH 9TOXaM; U3 HUX 
TpH XapakTepusyloTcH oOOpas0Banuem OOpaTHO HAaMAPrHMYeCHHBIX J10- 
pox, a B TpoyqOmKeHHu ABYX, UX pasetalomux, oO pasoBbiBauUch 
HOPMAJIbHO HAMATHMYCHHbIe LOpOAE. 

Bo Beex 93THX CAyyantx naOmfeHMAMM eCTeCTBeHHOU OcTaTOU- 
HOH WaAMAarHMYeHHOCTH Piuu, OOOAGKEHHBIX NABOBLIMM MOTOKaMM U 
aeK, CeKYMUX ITM WOTOKU, OLLMO FWOKABAHO, UTO ECTCCTBEHHAH OCTA- 
TOUWHAA HAMATHUYCHHOCTh WaB, Tack U OOOMMeHHHX PIMH COBMaqaer 
NO HaUpaBseHHIO C MArUMTHBIM MOJeM 9T0XH OO pas0RaHHA Ha OOKura 
nopoysl. OcyilectBIeHHA KC KAKUX-1M60 Mpoleccon camMoobopayunBa-~ 
HUA OCTATOUHOM HAMATHHYeEHHOCTH 37ecb He Moro ObITh, LoKasates- 
CTBa STOO MOAOMCHHA B OCHOBHOM CBOMATCH K CeyIONMM MOMCH- 
TaM. 

1. Caou od0#KeHHOH Kpacioit rami, 3acteraiomme Mey Ja- 
BOBLIMM HOTOKaMM, BCerAa OOHAPYKUNBAWT TO KC HAlpaBseHHe ecTe- 
CTBCHHOH OCcTaTOUHOM NaMaruuuenHOcTH, UTO MU WaBM, Jemamue 
HCIOCpeyCTBeHHO Ha HuUX. Henb3sa npeqnoONOMUTL, UTO ANA TAKUX 
PpasIMIHAX WOpoy, Kak TAMHBI A OaszadbTbl, MCXAaHH3Mbl CamMoodopa- 
UHBAaHHA BCerga WH00 jIcHcTBOBaaM B OOOMX CAyYaAXx, mn00 He JIeH- 
CTBOBALU HIE B OROM M3 HRX. 

2, Baganprosbe yalikn, ceoKymue Tabb HW iv, OOMUHO OKasal- 
BAANCh HAMATHMYCHHRIMA OJHOPOHO — HOPMadTbHO UAM oOpaTi0. 
Takada me namMarnudonHocTb Bcerga OOHAPyKUBAIAaCh HW B Wopomax, 
KOHTAKTHUPYIOMUX C WaWKOKW uw oOO0OMKeHHBIX e€1O — He3aBUCUMO OT 
TOrO, CeveT jjaika OazanbT WAM rainny.. TO ObINO yCTAHOBICHO jz 
BCCX BO38MO/KHHIX KOMOMHAUMM HAaMATHMUeHUOCTH jlaeK MW WOpog. 
HerpyquHo mokasaTb, 4uro 9aroro Obl He OBO Up UeiicTBuM ka- 
Koro-1m00 MeXaHHa3Ma camMoobopaunBanuaA (cm. Taba. 8). 

JlaOopaTopHtie aIKCMepuMeHTH, MpoBeseHHbIC Ha sTUMU OOpaso- 
BaHWUAMM, TakyKe He OOHAPYHIIM WelicTBuA MeXanm3mMa CaMoodopa- 
UHBAHHA Up narpeBaHun MW OXTaKCHU B MarHATHOM TOJe. 

MosKHO CCaTb BbIBOJ,, UTO BCe DTU PAKTH, BEPOHTHO, He JOMy- 
CKaloT WHOTO UMCTOMKOBAaHHA, KPOMe Ipu3sHaHMA HeOMHOKPAaTHbIXx 
oOpamenuli Maraurnoro noua Seman. K stomy BEIBOxyY UPHAM BCe 
YUOMHHABIINeCA BbIMe HCCIeOBATeIN, He3aBMUCHMO jJIpyr OT Apyra u 
Ha OCHOBaAHHM aHasu3a TOAbKO COOCTBCHIUBIX MaTepvaroB. Tem Oosee 
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Tabsauya § 


HanpapieHua ecTecTBeHHOM OCTaTOUHON HaMarHiyeHHOCTH B BYKAHOreH- 
HO-OCcaqOdHOH KaHHoOsolcKolH Tome Ucnangqni 





OOo#7KeHHOM “YacTH NoOponnt 


Bmemasomeit Ilo ranore3aM camMo- Ilo rumorese 





‘laainn MO powti obopaumBpanna Fy oSpamenmii OaxkTuyecku 
B I[e@JIOM a hc irae nagsojae- 
I MarHUTHOrO 
BOCIIPOH3BO- | LEBOCUPO3-| Woe Seman MbIe 
J[MMOTO BOJMMOLO 
ae a: = ++ + 
ae | = — Si = a6 
— fo) + + — — 
a= | as ce zh. es _ 


OOOCHOBaHHBIM HaM UpecTaBAAeTCA dTOT BBIBOR B HacTOAMee 
BDeMA. | 

PemaionjuM FOKa3zaTeIbcTBOM OOpalleHull MarHUTHOTO NOIA SemMIM 
ObI10 Obl ycTaHOBIeHHe TOTO makta, TO OJHOBOspacTHble MAarHUTHO- 
CTaOHIbHbIC TOPHbIe MOPOAbI WoORcemMecTHO OOsafaloT ecTeCTBeCHHOM 
OCTaTOUHOH HaAMAIrHMYCHHOCTbIO, COOTBeETCTBYWMeH OHOMy 3HaKY 
3@MHOrO MArHUTHOTO TOJA. Jra pabota Tpebyer cOopa u aHnasu3a 
rpomMayHoro makTuyecKorO MatTepHata WM B HacTOAIee BpeMA HaXO- 
AMTCA ellje B HavaIbUOW craguu. OqHako yric cclivac ona WaeT BIOHE 
ollpexesweHHbe pesy1bTaTH. Bo-nepBHXx, “3 MNOTUX THCAY OO pasion 
H3BePsKCHHHIX H OCALOUHBIX WOpo cpeqHe- HM BepXHeVeTBEPTUIHOLO 
Bospacta (He ApeBuee 0,5 MAH. weT), TAK Ke, KAaK WM TeouormuecKu 
HaM COBPeMeCHHEIX, He ObIIO YCTAHOBIICHO HU OJHOFO CAy4ad OOpaTHOH 
e€CTCCTBCHHOM HAMarHu4eHHOCTH. Bo-BTopHX, Bce U3ydeHHbe NOPOAH, 
0 Rospacty O1u3kue K rpanulle YeTBepTH4HOrO Nepnogsza MW DAMOoLeHa, 
HaMarHayeHhl OOparTHo. 

Jru PakTH cuyKaT, KAK aM KasKeTCH, ACHBIM CBILCTeHLCTBOM 
B IIOJIb3y U3MCHeEHHA 3HAKA MATHATHOLO DOTA deMIM B HUKHEVeTREp- 
THYHOe BpemA. B TO *Ke BPeMA, © TOUKM 3BpeHuA TuMOTe3sH camMoobo- 
paywuBauaa [,, OHH Kazanuch OBL TO MeHbIMei Mepe 3arayOunbIMD. 

B orHomenuu Oonee Apepuux oOpaszoBaunil, 4eM YeTBepTUIHHEe, 
BOIIpOC O CHHXPOBHOCTH OAMHAKOBO HAMALHUYeHHALIX MOpPoO WOKa elle 
mMence sceH. Jjemo ocaomHAeTCA, THaBHEIM oOpa3zs0m, TPyYMHOCTBIO 
BO3pacTHOH Koppesmuun © TpeOyemMol crenenblo TOUHOCTH reorpadu- 
4eCKH BCCbMa YaJleHHBIX [pyr OT Apyra pa3spe3o0B, TosBepraBlMiuaxcsa 
WaJcCOMarHATHOMYy W3sy4eHHIO. Onako yite ccltuac MO*KHO CKazaTb, 
4TO B WpeyewaxX TakKuX  HwMoujaqew, Kakyl, HalupumMep, 3anuMaer 
Wcaanyua, ofHopo3spacTtube oOpasoBaHuA c jjOKazaHHOm cTabmmb- 
HocTb I, Bcergqa HAMarHMYeHE OAMHAKOBO, a Up HeMHOTOUMCIeH- 
HPIX OMMTKAX COMOcTaBAeHHUA OoONee yaenHbtx oOpasonannil 
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06 Taaca I 


MaTcpHada, MpoOTuBOpeyallerO TeOMOTMUCCKUM JaHHEIM, He OBO 
momyueHo (00 9TOM HeECKONbKO oyspoOHee cM. HuKe). 

HKpome aTuX, JOBOUbHO yOeRNTeIbHHX MOKA3aTeIbCTB HeOsIHO- 
KpaTHDIX OOpaljenHmii MArHUTHOTO OIA SeMIM B ILpOUMWIOM, MO?KHO 
UpubecTH B TOATBepsKeHHe STOTO NOMOHKeCHMA MHOKECTBO APyrux 
[puMepoB oOOpaTHOH HaMATHHMYeHHOCTH U3sBepKeHHBIX TNOPOT uw ee 
gepeqOBaHvA MO pa3spe3y © HOPMAaNbHOM HaMaTHHYeHHOCThIO. OT 
IIpuMeph cami Mo ceOe He ABIAIOTCA WOKasaTeALCTBAMH OOpaljeHnli 
MaLHATHOrO HOU SeMIM, TAK KaK B CBOe BpeMA He OHIO TOKa3zaHO, 
4TO IM B AaHHHX CuyYanxX He Wpou3s0NII0 camoobopayuBaHHe OCTaTOU- 
HOH HaMarHmyeHHocTH. Ognako B HaCTOAIee BPeMA, KOTa ye WO- 
Tyucnht 6onee AOcTOBepHEle CBUeTeIbCTBa OOpamenuw MarHuTHOTO 
noma demu (cM. BbIIe), HEKOTOPHe 13 IPUBOAUMBEIX HUIKC MPUMepoB 
MOPYT CJLY7KUTb AOMONHATCIbHEIM UX MOMTBEPKTeHMeM. 

Tak, MMOleHOBHIe ZaBOBhie MOTOKH p. HonymOun (CIA) pa3j- 
AAIOTCH HA HECKONBKO HOPMANbHO HIM OOpaTHO HaMarHudeHHbIX 
yepelylomuxca cepnii {Hemn6enn (Campbell) uw Paukopu, 106]. 
To me camoe HaOmIOfaeTCA MB HEOTCHOBHX waBax DapepcKux ocTpo- 
Bos, Iuan6eprena u Axsrpanun [HenurcOeprep, 1936], panne- 
ueTBeEPTHIHHX WH TpeTHUnHIX OazsanbTax AHnonun, Hopeu wu Cezepo- 
Bocroagoro Hutaa [Marysama, 1929] uw s0leHoBEX OazanbTax Ce- 
BepHot Apnauguu [Xocnepe u Uapas3syopr (Charlesworth), 1904]. 

O6parnHo HaMarHH4eHHbe U3BePsKeHHHe MOPOAH WU PyAHble KM! 
W3BeCTHHE HE TOMBKO TpeTW4HOTO, HO H OOMee [peBHUX BO3pacTOB — 
TpuwacoBOro, KAMeHHOYTObHOrO, KeMOpuiicKkoro [A. Jl. bepcyrzckun, 
1937; Jlopunse (Dauviller), 1950; Teauermx (Gelletich), 1937]. 

Hanwuue HweomquoKkpaTHHx oOpamenui MarHuTHOrO OA Semin, 
NOBTOPAWMUXCA, 10 Kpaluel Mepe, B OlpeseseHHble reowormueckue 
9N0XH, IMO0O-BAJUMOMYy, Yepes upHOuu3suTeIbHO paBHble IMpOMesKyTKU 
BpeMeHH, MOATBeEpHKAaeTcA TaKKe pesyIbLTATAaMU, MOAYYeHHHMY pu 
M3VUCHHUM MW3MeCHeHHA HalpaBMeHHA eCTeECTBEHHOM OCTAaTO“HOM HaMa- 
THHWYeHHOCTH MO pa3spe3aM OCaROUHHIX TOM. 

Tak, B paspe3e BepXHeTpMacoBHIX MepreneM Kelinepa AHTIMM BEI- 
WeuAloTca D HOPMaNIbHO. u 4 OOpaTHO HAaMarHHYeCHHNX 30HbI, Tepeyqyh- 
muxca mMexny cobOot. B Anmanayax (CITA) o6parHo HamarnnueHHbie 
culypuiickwe ocayqka MepecwamBawtTcAh C HOPMaJIbHO HaMAarHHen- 
Hiima. Mommas tomma (3000 .«) noKemOpulickux TOppuyoHcKAX Tec- 
yqauukos Cesepo-sanaguon Wlotnangquu penutca na 16 30H, MOII- 
wHocTblo oT 30 no 600 m Kaan, BLINeMeHHEIX 1O HAaNpaBseHuO OCTAa- 
TOUHOM HaMarsuyeHHOcTu. Bocemb 43 HX HaMarHW4eHH! OOpaTHoO; 
OHM YepefyOTCA C BOCeEMbIO HOPMAAbHO HaMarHoeHubimMy [bpyKmoy, 
1953; Panxopn, 1954; [puddutrc wu Kunr, 1904]. 

C apyrou# cTOpOHuE, TawHble, OTHOCAINMeCA K OTHOKCHHAM UHEIX 
BO3pacTOB — KeMOpuiickoro, eBOHCKOTO, DepMcKoro, lopcKOrTO — 
noKa3zaiu, UTO CylMecTBOBaIM MW BeCbMa JJIMTCIbHEIe B9NOXH ycTOH- : 
YHABOTO COCTOHHUA MAarHMTHOTO TONH SeMill — HOPMANbHOTO HJM | 
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o6parHoro HanpaBnenua. IIpogomKurenbHocTh 9TMX 9IOX, BO3MO?KHO, 
WOcTurata HeCKOABKUX JeCATKOB MuIaMMOHOB met [PanKopn, 1955; 
1956; Jloya, 1955; [paxam, 1955]. 

IIpu m3y4yeHuM U3MeHeHMA HallpaBeHUA ecTeCTBeHHOM ocTaTOUNHOl 
HaMAarHHYeHHOCTH MO paspe3aM Kak BYIKAHOTeHHHIX, TAK HW OCAOUHBIX 
TOJIM BO MHOFHX CilydanxX OBO OTMeYeHO HAJIME HE TOKO HOpMaJIb- 
HHX M OOpaTHHIX, HO HM IPOMe*KYTOUHHIX HAallpaBAeHull ocTaTouHol 
HamMarumyennoctTn. Bo Bcex cilyyaAx IpomMexKyTounble HalpaBeHnA 
TOKAIM3Z0BaAIHCh Me7*K]{yY HOPMAJbHO H OOPaTHO HAMATHUYEHHEIMH 30- 
HaMu. /lerain u3MeHeHaA HOPMAaJbHOM HaMarHuyeHHOCTH Ha OOparT- 
HY!O WM HAOOOPOT MpocmewkeHH He OLIN U3-3a CAMIMKOM peqKoro oT- 
Oopa oOpasyoB no paspesy. Ilosromy cam mpolecc m3MeneHuA Mar- 
HUTHOTO NOUJA Ha OOpaTHOe OCTAaBaJICH HeMBBeCTHLIM. Oxnako Xoc- 
mepcy [1950] yganocb ycraHOBUTh, 4TO 9TOT Ipolecc 3aHnuMaeT OKOMO 
10 000 ager. 

IlaneomMarHuTHble Jannble, WOLyeHHIe pu UsyYeHUM OCAaTOUHHIX 
MH MU3BepiKeHHBIX TOpoy, Gomee [peBHUX, UCM BepXHETPeTHUHHIe, yka- 
3bIBalOT HE TOUbKO Ha HCOOMbIIMe PATMUYECKMe U3MeCHCHA MarHuT- 
HOTO 0H SeMIM HW DepeMenbl 3Haka ClO NOMAPHOCTH. OTH WaHHBIC 
CBUCTENbCTBYIOT TAKKE HW O MeJJICHHOM, HallpaBAeHHOM H3MeHeHUL 
MarHUTHOTO TOA SeMIM, CBA3AHHOM, Kak WoaraloT, c Murpalue 
reorpad@uyeckux momiocop {PauKopxn, 1955]. 

/leicTBuTeIbHO, COBpeMeHHHe MpejcTaBAeHUA O UpUpoye 3emHOrO 
MarHeTH3Ma, KOTOPBHIe OCHOBBIBAIOTCA HA 3aKOHOMePHOCTHX, BBIBEC- 
Me€HHBIX 43 HeMOCpeACTBeEHHHIX HAO OZeHU MarHMTHOrO NOAA Semin, 
TOCTYIMpylor akcnvalbubl XapakTep MarHUTHOTO Nona Seman, 
eC PacCMATPUBATh ero cpesHee CocToAHUe 3a OONbIIMe UPOMeEKYTKU 
BpeMeHH. ITO ONecTaMe NOATBEPKacTCA NaeOMATHUTHBIMM AaHHbIMU 
id “weTReptuynoro nepuoya (cTp. 53). 

TakuM o0pa30M, MMeCIOTCA OCHOBAHMA CULITATh, UTO MATHUTHOe 
Nose deMiu B TeYeHue BCeM TeouOrM4ecKOl UcTOPUN UMeNO akKcwadb- 
HH Xapakrep c Toli unu “HOw NoAApHoctThO. Ecanm mpm stom mo0n0- 
*KeHHe OCH BpalenuA SeMIM MO OTHOMICHHNW K ce MOBEPXHOCTH U3Me- 
HAJOCb B TeueHMe TeOMOrMYeCKOM WCTOPpUM, MeHANach u ooOmaan 
KapTHHa MAarHUTHOrTO OA SeMAM: MAarHUTHble HomOca cleqoBanu 
3a Treorpa@uyecKUMU WM COOTBeETCTBEHHO MepemMemlamach BCA ceTKa 
MarHUTHHX MePHwaHOB WM W30KIMH. | 

I'unotesa MepeMeijenus! WONWCOB SemAM DepBonayanbHO BO3- 
HHKIA Ha OCHOBAHMM TaseokKIuMatTuyeckux JanHHx [M. Ileapnbax, 
1955]. Tlogrnepsyenua stout runortese 13 OO2acTU HaIeCOKNMMATONOTAH 
Bce yBeatnunpairca [A. H. Kpumrodosna, 1946]. 

C jpyrol cToponb, neoOxoqumMocTb mepeMelmeHuA oJOCOB 
SeMIM CleqyeT “3 akTa U3MeHeHMA OYepTaHuil KOHTMHeHTOB U 
BePTHKAIbHBX TBUWKeHNM, UPMBOAAMMX K Nepepacniperenenuio Macc 
BO BHeIMHAX YaCTAX 3€MHOM KOpBI. JTO Mepepacpeyesenne BeyeT 
k TlepeMeljeHH0 riaBHbIX OceH UHepIun 3eMIM, UTO BHBEBACT W3MC- 
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HeHWe NOAOKeHUA OCH BpamlenuaA. CooTBetTcTBylolgue pacueThl WyTH 
ceBepHoro momoca OnuIM Upoyenanbt Munankospuyem B 1941 Yr. g, 
no3yquee, B. sKHapyerxum [SKapgeunul (Jardetzky), 1949]. bao no- 
y4eHo XOpoluee cormacwe C DadeOKIMMATH4YeCKHMM aHHbIMH. 

HeoOxoyquMO LOAYCPKHYTh, YTO COBPeMeHHoOe WOMoMeHve 3HAaHnM 
O COCTOHHUM BeljecTBa SeMIM M ero WOBeweHHM 3a TpOoMayHHe Upo- 
M@7KYTKIL BPCMCHH TOBOPHT O BO3MOAKHOCTH BCPTUKAIbHBIX UW TOpu- 
30HTAJIBHBIX WepemMeljeHul OombmMx Macc B Tete demau [B. A. Mar- 
HuuKu, 1955; Benwur-Melinen, (Vening-Meinesz), 1947]. 9ro, He- 
COMHCHHO, ONaroupuATCTByeT CKOpee WAeAHM LicpeMeIeCHVA MOAKCOB 
i j{peida KOHTHHEHTOB, YM UpeACTAaBMeHHAM O HCH3MeCHHOCTM HX 
wouomenuA. Ormetum, uTo us treopum QO. IO. Uimuagra o rpasura- 
IMMOHHOH jmudepenuualMua UWyreM BepTUKaIbHOrO epeMeljenuA 
OObIUMUX Macc, HeOOXOAMMOCTL NWepeMelMjeHuA TOJIOCOB BpailjeHuA 
JeMIH BbITeKaeT HCMOCPeACTBeHHO. 

Ha no3suiun UpusHanuA MUTpaluu WOMIOCOB U KOHTMHEHTAIbHOLO 
tpelia CTOAT B HacTOAIee BpeMA TAaKHMe ABTOPUTeTH Kak Teopu3sHKu 
Jiixeddpuc (Jeffreys) [1954], lOpm (Urey) [1953] um sthapyzenxnu 
[1949], maneokuumatonoru IJITpapyoax [1955] u Kennex uu, 470 
oco6OcHHO UMHTCpecHOo, Webit pj, TeOmOroB, HeMOCpeACTBeHHO 3aHH- 
MaloluxcaH reomoruel LOmnot Adpukn, lOsknoit AMepuxu, Ungun u 
Ancrpagun [cm. naup. Yorep u Honmpgepspapt, 1950; Jtrorot7, 1901]. 

Hecmotps na 9T0, ujyen MoOnMU3Ma, OyAb TO MurpalluA DOTCOB 
HIM sKe KOHTHHCHTANbHLIM ped, cpeqM coBeTCKUX TeONOTOB B Ha- 
cTOAMee BpeMA B OOMeM KpaiiHe HcnOonyuApHE!. Lunote3sa KOHTHHeH- 
Ta IbHOrO jpeHda, BbIyBuHYTad BerenepoM, cumTaeTcA COBepIweHHO 
HecoctroxtembHOH [B. B. Benoycos, 1954]. Tlogo6nomy momoKe- 
HHO B BHaAUMTeCIbHOU Mepe COeMCTBOBaAIH TeOoTeKTOHMYeCKHe NocTpoe- 
Husa Bercuepa, KoTOphie BeTpeTuHuH OO0OCHOBaHHbIe BOsparKeHHA. 
Saogqno Obra CKOMHPOMeTHpOBAHa MU CaMa UjseH KOHTMHEHTAALHOLO 
penida. 

B sror Kpyr BOMpocob, B 3HaYMTCADHOM CTCHCHU AUCKYCCHOHHEIX, 
WeEOOXONUMY!O ACHUCTh MOTYT BucCTH aHHbie WasweoMarHeTu3Ma. 
B camMomM jIere, COOTHOMecHHA (5) MO3BONAIOT BHMUCIUTh KOOPAMHATHL 
TCOMArHUTHBIX MOTIOCOB WO CKAOHCHINIO M HAaKJIOHEHMIO B TOUKe C W3~- 
BECTHDIMH TeorpaduieccKUMM KOOPANHATAaMM: CKAOHeEHMe flacT HaM 
MaTHMTHHIM MepuywaH, a WO HAKTONEHMIO MOMKHO ONpeyeIUTb WApOTy 
TouKn. Takum o0pa30M, 3HaAd, IO CCTECTBEHHOM OCTAaTOUHOM HaMarHu- 
YeHHOCTH TOPHEIX MOPO, CKOHeEHMe HM HAKIOHeHHe B TOUKe Had TIOTe- 
UMA B OMOXy OOpas0BaHHA DOPOAH, MOMKHO BLIYUCAUTh WOMOKenue 
reOMALHUTHBIX MOTIOCOB JIA DTOM sNO0xXu. UTM MoNOmenuA OyAyT Take 
MW UONOHKCHMAMM LTeorpa@myecKMX WOWIOCOB, eCIM MaeOMAaTHUTHEIC 
WaHuble OCPCAHUTL WJIA WOCTaTOYHO OOMBMOrO UpoMeKyTKa BpeMeHH 
(OCHOBAHHA CM. BBItte). 

IIpu waneoMarHauTHOM U3y4eHUM OCAOUHEIX MW UBBePIKCHHHIX OOpa- 
30BaHUM pasIM4HOrO BOspactTa MOUTH BCergza UPOMs8BOMMOCh BLIIHCIE- 
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Hue NOLOMeHMM TeorpahwyeckuX WOMWCOB JIA COOTBETCTBYIOMMX 
OTpe3sKOB TreoOrmyecKOTO BpeMenu. ITH WaHHble lpMmbexenb, riab~ 
HBIM 0Opa30M, B padorax Pankopua [1955, 1956], Xayeuna u Map- 
TuHela [1907], Ppaxama [1955], Kpupa, Wpsunra nu Paukopua 
[1954] u Haerra [1954]. Mot nomsitanuch cBecra oTu qaHubte B Tab. oe 
HCHOMb30BaB TOMBKO Te, KOTOPble OTHOCATCA K OOpas0BaHHAM Cc JO- 
Ka3aHHO MarnuTHol crabumbuocray. B ra6x. 9 ucnonp30BaHbl TaKne 
Halu JaHHble, MOUWYYeHHHIC Wp WaseOMarHuUTHHIX UuccacqOBaHUAX 
B danaguold TypkmMenuu u na cerepe Esponeitcxot uacra CCCP 
(MeTOquKa WH pe3yubTaTH oTUX paboT GyxyT oMMcaHD B Ce yIOUUX 
rlaBax), 


Tabauna 9 


lparkan CBOyKa NayeOMaCHUTHBIX Januprx 
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| hoopaunathl cepepHoro Wooca Bewsn 
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TlaneoMarnuTuble JaHuble, KAK BUHO W3 TAOL. Y, CBUeTCABCTBY1OT 
O BCChMa 8HAaYUTeIbHOM WepeMeDjeHun WOmI0coB Seman 3a BpeMA, 
HadmHad ¢ Wporeposoad. Ilo stuM WaHHDIM, CeBepHBIi NOMIC, pactoma- 
TaACh B HWKHEM HpOTeCpo30e B WeHTpasbHOH uactu Cepepnokt AMepuxn, 
3aTeM Hada ABMTaTbcH Ha 3allay, B TeYeHHe BePXHeErO MpoTe- 
po30a, KemOpuA uM OpfOBUKa Upomlen momepeK Bcero Tuxoro oKeana 
tomuce Tapalickux OCTPOBOB u B ClIMype OKazasca y Oeperos flnonuH, 
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3gaTeM WOBecpHya Ha cepep. B BepXHeM ameo30e ceBepHHI MOC 
HaXOMJICAH B adwbHeBocTOUHOM vactu CCCP, B lope yoKe oKasascn 
y Oeperop Cesepnoro JlegoBuTroro okeaHa, B IpeyemaX KOTOpOTO 
ocTaBaica Bce WOoceqylomee BpeMA. JUTa MUrpaluA cXemMaTM4ecku 
uzs00paskena Ha puc. Oo. 

O6pamaemM BHUMAHHe Ha CJleqyloluue MOMeHTHI: 





Puc. 5, Cxema mirpanud cepepHoro mo0ca demi 10 Wa.teOMATHATHbIM FAHMbIM. 


14. Koopyunatht ceBepHoro HOmca 0 JanHbIM, MOAyYeHHbIM Ha 
OCHOBaHHM H3YYCHUA PABIMUHBIX OCANOFHHIX WM BYTKAHOTeHHHIX TOM 
B WpeyesaX OHO CHCTeMBI, MOKaSbIBaIOT 3HAIMTeIbube KOMeOaHA. 

2. Cpequue 3HavcHuA KOOpsUHAT CeBepHOrO Mowca, NOTywenHble 
10 RaHHbtmM u3 AMepuKU, B OOMeM COOTBeTCTBYIOT OOuee 3alaqHbIM 
HONOKeCHHAM Wonca, eM Zanube m0 EBpasun. 

3. UAsmenenue cpequux sHauenul KoopyqunaT ceBepHOro Movr1ca 
IpOucxoOMT HepaBHOMepHO. Tak, HallpuMep, OT OpAOBUKAa JO TepmMu 
WM OT OPH JO NaNeorena KOOPAHHATH MOUTH He A3MeHAIOTCA, a B Te- 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Tlanseomaznemuam kak OcHoea naseomazHumHoed Memoda Koppertayuu bl 





ueHwe mpoTepo30ad — KeMOpuA, Tpuaca UM Heorena, HalpoTuB — 
BeCbhMa 3HAYHTCIBHO. 

B wacrosiiee BpeMA OfHO3HAAHAA UnTepupeTaluA Kak pasd0pocy 
WaHHEIX B IpeyewaxX OMHOM CUCTeMEL, TAK MW 3AMCTHOMY HECOOTBETCTBHIO 
KOOPAUHAT WomCa WO 7aHHEIM u3 Eepasun u Cesepook Amepuku 
mpeyqcTaBlAeTcA BeCbMa 3aTpyAHuTenbHOK. BosmoeHo, uTO MepBoe 
CBuleTeMbCTByeT O TOM, YTO TepeMemenuA Womloca ume Oounee 
CNOA XapakTep M TOAMBKO B DepBoM UpMOAMKeHHU COOTBeETCTBO- 
Ba HAapHCOBAHHOM BHIMe UpocToM KapTuHe. OgHako sToT pasbpoc 
Moet OHTb CAeTCTBHEM HesoyueTa YaCTHAHOM MarHUTHOM HecTabnIb- 
HOCTH NOpPOA, OH MOET OLITS TAKKE BHIZBAH UCKAKCHUAMM HallpaBsJe- 
HUA HAMAarHUVeHHOCTH Upu oOpas0BaHn UW YUAOTHEHMM OcCaaKa W3-3a 
HeMZOMeTpHIHOCTH eppOMarHUTHHX YacTuI, UW, HAaKOHe, oODAC- 
HATbCH B 3HaUMTeENbHOM Mepe IWpocToO HemOMHOTOH OTOOpa OOpasoB. 

B ToM, 4TO anHHbIe, OTHOCAINMecA K CeBepHol Amepike, alot 
Somee 3amanqHoe MOuomeHMe MoOIoca, HECOMHEHHO, MO/KHO YBuyeTb 
HOBOe NOATBepAHK enue THMOTeSE KOHTHHECHTAIBHOFO Apelia. dameTuM, 
OMHaKO, UTO, BO-epBEIX, 9TO pacXosKeHve HUKOTAa He BEXOAUT 3a 
mpeqeabt KOneOaHMM KOOpAMHAT MOMIoca MO AaHHBIM, OTHOCAIMMCA 
K ONHOMY WM TOMY ?Ke KOHTHHeEHTY. BoO-BTOpPHX, MerkKO HOKa3zaTb, UTO 
CpaBHuTeIbHO HeOONLIOe MpeyMeHbINenve 3HayeHHM HaKNOHeHUA 
3@MHOLFO MArHUTHOTO MONA Kak B Eppone, rak u B CepepHot Amepmuke, 
MOMeT Ue@IMKOM OOSACHHTL HaOsOaeMble pacXO/KTeHHA KOOPAMHAT 
womtoca. Hpuenue yUAOTHEHUA OCAKOB BUONHE MOTO BHBBaTb 9TO 
IpeyMeHbIMeHve CPeHHX 3HAUCHHUM HAKMOHEHUA, TAK Kak aHHEle, 
OTHOCHINMeCH K Masleo30l0, NOMyueH, TaBHEIM OOpa30M, Up usy- 
TeHUM OCAROUHHX TOM. Takum o0pa30M, lWaJleOMarHUTHble JaHHble 10 
Espasau u Cepepnott AMepuke 10ka ellje He MOTYT CAY#KUTb HeECOM- 
HCHHEIM NOATBEP:KICHHeM ABNEHHA «pacuol3aHvA» MaTePHKOB, XOTA, 
Kak OyTO, CBUyeTebCTBy!OT B ero Houb3sy. Ji MOMHOrO pemenux 
aToH mpoOueMbl HEOOXORUMBEL WaeOMarHHTHBle UCCefOBaHuA Ha TeX 
KOHTHHEHTaX HU CYOKOHTMHeEHTaX, KOTOPHe, COrmacHO KOHTellui 
Berenepa, MCIIbITHBaIM SGolee 3HAIMTeIbHbIe OTHOCHTeIbHHe TWepe- 
MeINCHUA, COMPOBOKMaBMIMecA K TOMY *Ke Bpamenuem (LOH. AMepuka, 
Agpuxa, Mngua, Ascrpanua, AutapKruga). Takme uccueqoBanna Onn 
HayaThl B CaMOe WocueqHee BpeMA M HEKOTOPble pe3syMIbTaTH ITMX pa- 
Gor ye onyOunKoBaHH. Ux mMbr KocHeEMCA Hue. 

HeckonbkoO C10B O HEPAaBHOMePHOCTM CKOPOCTH Murpalluu ILOII0- 
cop. OrmeTauM BeCbMa HHTepecHy!0 3aBUCHMOCTb: 9T0Xu Hanbomee 
6LICTPOrO ZBWKeHHA WOMIOca — BepXHuM UpoTepo3s0u, TpMac u HeO- 
reH —- ABIAJOTCA B TO #KE BPCMA JIOXAMH, AIA KOTOPHIX yCTAHOBJIeHH 
HanOonee YacTHe oOOpaljecHuA HONAPHOCTM YeOMarHUTHOTO NOMA. 
B apyrue sm0xXm DepeMeHH 3HaKa IOMAPHOCTH WpomcxosqusU 3Ha- 
UATCNLHO perke, MOMKeT OLITL, Yepe3s FeCHTKU MUMIMOHOB eT, BMeCTO 
HeCKOJIbKUX COT THICHY. KAK ITO OHNO yCTaHOBeHO AIA HeOrcHna 
{Xocnepc, 1955, A. H. Xpamon, 1957]. Tax, ama KemOpna, de- 
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BOHa, HepMM (3a HCKIMOGeHMeEM TaTapCKOFO BeKa) M IOP AO cHXx lop 
BEIABJICH TOABKO ONMH 3HAK ILOJIH PHOCTM FCOMArHHTHOLO OWA. 

IIpuunna nameyaiomelica cpa3u M@HKY UacTOTOH oO pamenul 3Haka 
MOTAPHOCTHU TCOMAFHUTHOTO NOAA WM CKOPOCTHIO MUrpalluu WOMWCOB 
moka cige He Acua. MowAHO THM BEICKABATh CAEAyIOUjee UpeaMooKe- 
Hue. Cormacno ofHOu “3 MocmeyHUx pabor Panxopua [1955], munepcnu 
MaTHUTHOFO HOA SeMIM BO3MOAKHLE AMI Up olpesenennoit Kap- 
THHE KOHBCKTIBHOLO ][BIVKCHMST B spe Sema, a MMCHHO ~- JByX- Wan 
MHOTOCAOMHOrO ABuUKeHuA. Kasnpit m3 BYX CUOeB CO3aeT MArHUT- 
HOE HO.1e HPOTHBONOMOVKHBIX 3HAKOB, MH HOITOMY KAKOe-IMO0 He OFeHB 
CyljecTBeHHOe MO CBOMUM j[pyrum reomu3suyecKHM WOCeICTBUAM W3Me- 
H€HMC KAPTHHbE KOHBCKTUBHOTO JBUIKCHIA MOMKCT BEI3BATh LepeMeHy 
sHaKA CYMMApHOrO MarauTHoro noaa. Ilo-pugumMomy, 9T0 u3MeHeHUe 
KaPTHHbI KOHBCKITMM IpPAMO WIM KOCBCHHO CBA3aHO C llepeMeWeHuAMA 
uodioca Bpamenux Seman. 

ComocraBuM TaweOMarHuTHbie U WaseOKUUMaTUYecKHe JjaHHBIe 
O paciiotoKeniu romocos seman (ta6n. 10). Taneomaruurusre 
KOOPAUHATH WOTI0ca OBL OCPeAHCHE! AIA 9tOX ¢ OM3KUM pacitono- 
*KCHMeM Wosocon. JL1a Tex #e oTpeskOB Treouorm4eckoro Bpemenu 
BRMUCIAINCh CPpCHUC KOOPAMHATH CeBCPHOFO Toca Ha OCHOBAHUM 
HAHHBIX O PaCHOAOKCHMU IKBATOPMAIbHOTO DoAca pudos u conas- 
HbIX HNOAHCOB ceBepHOrO NOLyWapwA, 3aMMCTBOBAHHHIX M3 KHUTU 
M. IfsapyGaxa [1955|, a raxxe uw o nomnomenuax cpeqHeh ImHuu 
apuAHOro Hosca B Eppasun faa pasauunHx nepmoyor [1O. M. Ifleitu- 
MaHH, 1904]. Bepoarnoe pacnousanue MaTe€PHKOB B pacueT TOKa He 
MpnvUMaLoch. /Lanuble WIA Winovena MW BepXHerO MpoTeposon GbITH 
sauMCTBOBaHb! y Kpeixrayapa [com. ttappeuxuit, 1949]. | 


Tabauya IO 


KNoop;Hartr cenepHoro nomoca 3emMau tO MazeoMarHuTHEM 
HW WadgeOKIMUMAaTHYeCKIM JlaltHbiM 


a 




















Hlaneomaruatunie Hazeokanmatide- Pasunna B 
aH H ble CKMe TaHUble : 
Jlepwonx, amoxa — — EDANYEaR AY: 
Tu Ooutbmoro 
4 A | P A Kpyra 
a ee 
lInmoneh 6. | 17 295 | 75 250) 6 
Muoyweu ..... 0. | TO 163 74 210 12 
Hasteores—topa ... 70 147 tf 164 6 
MN ee GS ah cue ~ odin cee au eh Do 143 65 160 {5 
IlepmMb, KapOou . . . . , 43 142 45 171 | 
/lesou—opyopuk .... 4 148 42 165 11 
KemOpnit 2... . 8 | 165 | 20 160 13 
Bepxunit mpoteposon . . 3 241 S13. Gs 5988 27 
HiwHHH Wpoteposou . , 33 | 23!) — — = 
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CueqyeT Wpusvatb, TO COrdacwe MeiK{y WascOMarHuTHBIMH 
HaeOKNUMATHYCCKUMIL JialHbIMM OYCHb Xopomwee. ITO cordsacue 
WaHHHX, MOJSYYCHHHX U3 COBCPINEHHO pa3sHBIX OONacTeHl 3nHaunM u 
BOOTHE He38aBUCMMO JPyr OT Apyra, ue MoReT ObITL CyUAHIM. 
HecomueHno, 4TO DaICOMarHHTHble JaHuble ABIAIOTCA HOBBIM WM Mpu- 
TOM BCCbM@ MOIJHBIM MOATBEPAKTEHHEM TePeMCINeCHHA I0.1IOCOB B XOjle 
reomormyeckoH ucropuu demdnu. 

B 3akIoveHne BBOAHOM “actu BepHeMCA K Bopocy O KOUTHHCH- 
TAIbHOM jipelibe. OueHb BayKHbIc WaHHble Ob MOMYUeCHBI HeTaBHO 
Poy [1956], usy4aBnInM ManeomariteTH3M BepXHeLpOTeposOHCKUX faeK 
Tusanyc6epra nu Kacrrom, Acituem u lpaddutcom [1906], wognepr- 
HYBINMMM MWaseOMarHUTHOMY MCCJCHOBaHMIO Tpariipl Jlexkana Llen- 
tpaubuot Anpun. B cpere HOBBIX Nad@OMarHUTHBIX AaHHbIX WO TCpM- 
ckuM oTaokenuam Esponst mu Cesepnott Amepuxit mpuo0peraror 
rpoMayHoe 3uaueHue UM UMeIoulMe yate 30-neTII010 ABHOCTh HCCACHO- 
panna Mepxanroua, may4ubmero B unche Apyrux oOdpasoBannit 
HalpaBscHue eCTeCTBCHHOH OCTATOUHOM HaMarHWYeHHOCTH WePpMCKUX 
aan Hornoro lOmuoro Younca (Anctpanna). B taba. 11 qano cpaBHenue 
KOOPMHAaT CCBCPHOrO TOMIOCa B MCOBOM Lepuoy, BEIMNCIeHHbIX 10 
TauCOMAarHUTHBIM JAHHSIM, OTHOCAUJMMCH K pa3JINUHbIM MaTeplikaM. 
OTH KOOPAMNATH BLUUCIAUNCh CHAayaa UCKOA H3 COBpeMeHHOTO 
B3aUMHOLO PacHOMOMHCHHA MATCPHEKOB, a 3aTeM — JIA TAKOTO HX paclo- 
JO#KCHUA, KOTOPOe OTBCIAeT pckouCTpykuouA Bercuepa IA MeaxoBoro 
uepnona. HKoopyunaTbl B ToccHHeM Cilydae MaHbI OTHOCHTCIIBHO 
Exsponn a Adpuks. Te sic BRnCIeHHA Ob CHeNaHbl TH WepMCKOrO 
nepHoyja WH Bepxuero mporepo3sosn (raOm. 12, 18). 


Taébauua 11 


Roopannath cesepHot oO noctoca 3eMIH B MeAOBOH HEpHo,| 














Cpemee locTOACHHe Woctoca 190 


| Cu 
F ; mS 
Rppoua Amepaka Naps o BS 
IlpanwMacman riroresa cae | Seca CHEAT] | Cc eS 
sey 
4 A P A p A aia 
~ OF 
Hev3MeHuHOCTh B3alM- | ; 
Horo HoOJOReNHA  MaTe- | 7 
PHKOB ... Be te eens 62 i 70 139 28 ae 34 
Pacnoasanne mMaTepH- | 
KOB corsacHo LBereHepy 62 Lie 63 162 G4 | ahd 
| | 
| a | ! 


Kak spuyno u3 Tada, 11—13 nompaBKa ua pacmosanMe | OTHOCH- 
TCAbUOe BpalcHue MaTepUKOB, BBeeHHAAH B WacCOMAarHUTHbIC MaH- 
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a 
Tabauua 12 

Koopaunatsl cesepHoro Homoca 3eMau B HepMcKHii nepuor 
ir ay 
Esppoua | Ame puka ABcTpasin A 
IipHuamaemasl rHMOTesa |———— —~}-—_—_——— | — 


Se 
CpenHee 
oTKIOHeHHe 
B rpapycax 








Hen3MeHHocTb B3auM- 
HOTO T1lOJIO#KCHHA =MaTe- 











PHKOB ,....... 45 172 43 117 30 320 47 
PaciloizaHue = MaTepu- 
Kop corsiacHo Berevepy 4D 172 30 167 4d 240 22 
Cpeuee loJlomenMe Homwca. ... . 47 | 192 
Tabauya 13 


Koopjunatbl cesepHoro Homoca 3emMnu B BepxXHeM mpoTeposoe 


Espoma | Adpuxa Amepiika 
IIpwuumMaemaa rulote3a |—-—— ———__ >_—_—_ -—- 


ZCCEIE 


re 


CpeyHee 
OTKJIOHe HHe 
B rpajlycax 


Hen3MeHHOCTL B3aHM- | 
HOrTO MOJIO#MeCHHA MaTe- 


PHKOB 2.6 ww te we —5 | 234 | —7 | 223 14 173 26 
PactlolgaHwe MaTepi- 

Kos corslacHo Berenepy —5 | 234 | —7 | 223 3 227 6 
Cpejivee MojlomeHne MOJloca . .... 2... ee | —3 | 228 


Hble, YMeHbIWacT pasOpoc sTHX AaHHHIxX B 2—5 paz. Mowmuo coematTb 
BHIBOZ, UTO yoKe MMelOnIwecH B HaCTOAMece BPeMA MandeoMarHuTHHe 
{aHHble ABUO ONATOMpMATCTBYWT FHUOTese KOHTHHEHTANBHOFO Wpelida. 


§ 3. [laneomarnetu3m u sonpocs: reonorum (BpIBO]»EI) 


IloyBeyqem uekoTOpHe mtoru U307KCEHHOMY B jJaHHOM ruwaaBe- 
OcHOBHHIMM peqnocHIKamMu BOosMOmHOCTH ItpUMeHeHuA Wasleomar- 
HMUTHOTO MeTOMa AIA pellicnuA PAA TeoMorMmyecKuX BOMPOCOB MOryT 
CHYKUTL Clefylomme Wol0KeHnA: 
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1. MarpurHoe mole SemMaIm W3MeHHeTCA B YeOMOPMYeCKOM Mac- 
wira6e BpemMeui. Xapaktep sToro usMeHeHuA TakOB. Ha done MesseH- 
HOrO HaNpaBJeHHOTO W3MeCHECHMA MAFHMTHOTO MOA, OXBaTHBAaIOMero 
9pbl M CBAZaHHOTO Cc epemeljenueM reorpapwuecKuX  TWOJIOCOB, 
yepes OMpeseueHHbe Aid KaykqOH aoXu MpoMe?sKyTKH BpemMeHn 
(pasuble JA pasim4uHbIx omox — or U,0 RO HecHTKOB MUJAMOHOB 
Het), UpOMCKo_AT uABepcuu MarHUTHOrO ona Seman. Marnurunte 
mou0ca Ip ITOM MCHAIOTCA MeCTAaMH. 

2. MarpuutTHoe Hone SeMIM, eC pacCMaTpuBaTb cpej{Hue cro 
COCTOAHUA 3a Ipomexyrku BpemMenu vopayKa 10 000 ser, B TeyeHUe 
BCelH TeOMOTMUCCKOM HCTOPUM COOTBETCTBOBAILO OMHOPOMHOMY HaMarHH- 
ueHuid BSeMIM BIONb ee OCH BpaljeniA. SAaKOHbI U3MCHCHUA TaKOLO 
MONA 10 WOBEPXHOCTH SEMA USBECTHHI UM WO3BOMAIOT Jake 00 TaHHBIM 
1H OOM TOUKM HaWTM KOOPAUHATH WONIOCOB WM OOMyIO KapTHHy 
pacipesereHmA 9CMCHTOB 3CMHOTO MarHeTH38Ma TIO TMoOBepXHOCTH 
SeMIM. 

3. Ocazoqnbie m usBepKeHHbIe WOposb pu cBoem OOpasoBauny, 
Kak IpaBusO, HaMarHMIBaloTcA MO HalpaBeHWlO WOKAaIbHOTO 3CM- 
HOG MaruuTrHOro Homa sro suoxu. IlonyaenHad ocTaTOUHAaA HaMarHy- 
YCHHOCTh UPH OMpeAeMeHHEIX YCIOBUAX MOMKET COXPAHUTECA TO HAUIUx 
quell, MO3BONAA OlpeseiuTb CKiOHeHMe M HakMOHeEHMe MAarHMTHOTO 
HOUH 9MOXH OOpazs0BaHuA MOpoAb B AaHHOM Toure. Ilo sTuM JanHHnM 
MOMKHO ONPeeIMTh KOOPAMHATH WOTIOCOB U BOCCO3AaTb OOMMe YepTH 
KAPTUHE MATHUTHOTO DONA JeMAM TOM 9N0XU. 

4. CymectBye? pit Hajle*KHHIX KpUTepveB, Ha OCHOBAHUM KOTOPHIX 
MOMKHO YCTAHOBUTh, jelicTBHTeHbHO AM HaOmOfaeMaA ecTeCTBeHHAA 
ocTaTOuHaA HAaMAaTHVUGeHHOCTh MOpOsbl ABUAAeTCA TpefscTaBburTesweM 
3eMHOTO MAarmuTHOro Hosa an0xH ec oOpasoBanun. Kaace mopon, 
MPUTOLHEIX LWA USy4eHUA BOMPOCOB, CBAZAHHBIX C BOCCTAHOBIEHUeM 
reOuOrmueckOH UCTOPHM MAaFHUTHOTO TOA JeMIIM, AOBONbHO BeJUK. 
Cpegu staX WOpoR OOMEUMI0e MCCTO 3ANMMAIOT KpaCHOIBeTHEIC 06 pa3o- 
BaHWA UU OasaubTOBLie MOTOKH. 

bomwbmoe 3HaucHMe BTHX MaKTOB JA TeOMOTMM HeECOMHCHHO. 
O6pa3HO BEIpaskaHch, B OcafouHble M byAKaHOTeHHble TOMI B Buse 
«OKAMeHCJIOLO MALrHeTH3Ma», «BIeTaTAHA» Kala BPpeMeHu C ACJICHVAM 
yepe3 IpoMesKyTKH BpeMenu OT V,0 FO HECKONBKUX JeCHTKOB MUIAMO- 
HOB Je? H ykKa3ateu HallpaBIeHwA Ha MOUIOC M paccTOAHMA AO Hero, 
IIpapma, 97a UIKawa BO MHOTMX MeCTAX CTepTa, YaCTMYHO UM WOd- 
HOCTbIO, U Ha uel ele HET upp, vacth yKasarenen conta, a Haymucu 
Ha HEKOTOPHIX Hepazs00pauBEl. OfHako yrKe ocTUruyThe pesyIbTaTHl 
B OOWaCTH HaweoMarneTu3Ma (3a KakMX-HHOyAb 4 rojja) MO3BOUAIOT 
HaeaTbcA, uro Oyayr cocumTaHbl Bce feweHuA MateoMarnurHou 
Iikabhl — Ha BCe BpeMA, HAYMHAA C UpoTepo3s0xA, UX UpupercH, Be- 
poaTHo, ne Gouee THCAIU. JTor Mepecuer SyfeT cynyecTBeHHO o6er- 
deH HaAMUMeM MeNIeHHOrO HalpaBJeHHOTO H3MeCHCHHA MarHuTHOrO 
HOA SeMJIMK. 


» A, H, Xpamos 
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Takum 00pa30M, MOKHO HAjeATLCH, UO 6ynylee pasBuTue nameo- 
MarHUTHOrO MeTOa, BEPOATHO, DO3BONMT HE TONbKO BLIABJATh CHH- 
XPOHHBe B CTpOroM cMBIcJe coOLTMA reonormuccKkOl ucTopun — 
B pale Clyyaes C TOUHOCTHIO HopayKa 10 000 ner, Hou WaTb, HaKONen, 
HaCTONbKO He TOUHYW MaseOMarHuTHyW WiKadly BpeMeHH DOYTH AIA 
BceH reonormyeckol uctopuu 3emau. Bouee roro, MeTOX HO3BOAAeT 
u3ydaTb M Takwe BOIMpOCh, KAK MUTpallMA NOMWCOB MW KOHTHHeHTAIb- 
HEI ped. | 

B pasBUTHu WascOMarMuTHOrO McTOyAa Womb. ObITE 3aHHTe peco- 
BaHb Cilelylomjue TreomormuecKkue Hayku: 

1) crparurpadusx, 2) reoxpoxHoxorus, 3) Nadeoreorpadus, 
4) TeKkTOHMKa. 

HameyalorcA HeECKOABKO KOHKPETHEIX 3ayay, KOTOpBle ye B Ha- 
CTOAIee BDpeMA MOLYT CTaBATbCA epex nasleOMarHUTHBIM Me- 
TOTOM. | 

{. Pernonanbuaa crparurpaduyeckaa Koppenauna OCaJOUHBIX 
BYAKaAHOreHHEIX TOD, MW WX pac4umeHenue. 

2. Bo3pactuah kKoppenannA reomoruuecKnx oOpasoBanul, Tep- 
PHTOPHAAbHO BeChMa Y/aNeHHBIX JIPyr OT Apyra; BLIABIeHHe B MaHe- 
TaPHOM MacuiTade cTporo CHHXPOHHBIX coobnTuH reomrormuecKoli 
UCTOpUL. 

3. Oupefentenue reouormueckoro BO3pacTa Pa3AHUHEIX o6pa3o0Ba- 
Huw. 

4. Cosyauue cymnHoll waa Bcelt 3eman reox poHosorm4eckon Tasreo- 
MaPHHTHOM IKasibl, TOUHOM H OXBaTHIBAalONelt BCIO reowOrMHyeckKy 10 
AcTOpun. 

Oo. Usyuenne mMuarpatuu nomocos a KOHTHHCHTAabuOro wpeida. 

6. PemeHue pxya Bompocos, cBazaHHbIX ¢ epOpMalWMAMM WAacToR, 
HampuMep, yCTaHOBICHUc HOpAyKa mOcteqoBaTeabHOocTu (KpoBIM u 
HOAOMBH) WePOPMAPOBAHHHIX Wacrorn, BEABIeHME Xapaktepa Jre- 
popMallun B Manupax HT. J. 

Kak 0Ka3bBaer UPuBeCHUBIT BBE MaTepHal, iWocraHoBkKa 
9TUX Balai Wepej{ WaTCOMATHATHHIM MCTOROM uC ABIAeTCA Mperye- 
BpeMeHnuouw. PcmaiommM 3yech ABIAeTCH Kak CaM XapakTep u3Me- 
HCHMM MarHATHOLO NOMA SeMIU B reOMOrMUCCKOM MacIuTatGe BpeMeHH — 
W3MCHCHMH KaPAMHAIbHBIX, 3aKOHOMCPHBIX  OHOLPCMCHHO OXBaTHI- 
BaBIAX BCIO dJeMIO, TAK HM TO OOCTOATeEABCTRO, UTO 9TO OBIIO yctTa- 
HOBJICHO HVM€HHO pu Asy4eHuM ecTecTBeHHO!! OcTaTOUHOH HaMAaTHH- 
4CHHOCTH TOPHEIX MOpor. 

Roneuno, B mpolecce pemeHuA nepeuncMeHHEIX 3ana4y maseomar- 
HUTHBIM MCTONOM HeM30e7KHO BCTPeTUTCH Yeu pay Tpynnoctelt 
MeTofmaeckoro Dopsgzka. Hexoropoe npexcraBnenue 0 Hux jaet pas- 
Ae, UsTaralonun BOMpOCchl MpoucxompenuA wu cTrabuuBHocTu ecrTe- 
CTBEHHOM OCTaTOUHOM HAaMATHWYeHHOCTN LOPHEIX nopogx. Tor daxt, 
ITO fasKe HEMHOTOUNCIeHHbIe paboTh, WpoBeyeHHble C MWesbIO wsy- 
ICHHA APeBHerO MarHUTHOTO NOTA SemMIu, yaKe anu cymecrBcnube 
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cn vO 


pe3yAbTaTH B 93ToH OOnacTH, MOKasblBacT, YTO STH TPyAHOCTU He 
ABJAIWTCH HempeowoOJIUMbIMN. 

B sakuiovwenne OTMCTHM, 4UTO CYlecTBylolaA MeTO]MuKa olpeyenes 
HMA HalpaBeHWA BeKTOPa OCTATOUHOM HAMAFHHYCHHOCTH NOsBodAe?r 
OMHOBpeMeHHO, 6e3 3aTpaTh AOMOMHMTEIbHOTO BPeMeHU, OlpepeAATh 
BeJIMYMHY BeKTOpa OCTaTOUHOM HaMarHM4eHHOCTH MW MarHuTHYy! 
BOCHPHUMYMBOCTh, ITO MO3BONHT HCHOUb30BaTbh BO3MOJKHOCTU BH STAX 
MAaPHUTHRIX WapaMcTpok, KacalOMAxcA B OCHOBHOM, W3y4eHHA BOIMpoO- 
COB 0O©6 HCTOUHMKAaX, NHYTH MW BPCMeHH CHOCA. 


i ee 
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Laaga IT 


ITAJTIEOMATHATHBIE MCCIEOBAHHA B 3ATIAHOM 
TY PRMEHMM 


Ilaneomarnutune uccrenzoBanua B datayHok Typkmenuu Onan 
UPCAMPUBATH CieYWaAIbHO C WedbIO u3yueHUA BOsMOMKHOCTH KOppe- 
TAMU Wo pacieHCHUA OCAOTHEIX TON] WaeOMarHUTHEIM MeTOIOM. 
OTH padorb Ob1IM 3anaHMpoBalbl Kak yacTb UCC IeqobaHui 10 BEIpa- 
OOTKC MeTONMKM pac4euCHUA KpPaCHOWbeTHEIX OTNOKeCHHM WInO- 
weHa dana quot Typkmeuua  Opu3kaHbt Osun cOfeHCTBOBaTh pelle- 
HMI0 9TOM 3anaun. 

Ianeomarnutubie uccaeqonanna 8B dauaquol Typxmenuu 6pm 
HayaThl B ceuTAOpe 1953 r. Ux momuo pa3nenrurh Ha Ba oTama. 
Heppsrit stam (1953—1954 rr.) Ona NOCBAIICH BLIpaboTKe MeTORUKH 
ordopa opmenTnupoBaHHErx oOpaslop it palloHambHOw mporpaMMsl 
9TOrO ordopa M0 paspesaM, a TaKAKe MCTORUKH U3MepeHUA MarHUTHbIx 
CBOMCTR 1 OOpadoTKU pe3yabratoB. B xoye droit padotn 60 mpou3- 
BeNCHO M3y4enMe MaYTHMTUbIX CBOUCTBR JMTOMOTMIeCKR pa3sW4HbIX 
TOPOA PasHOro BOspacta, MOMYYICHLI HCKOTOPHIe WauHble O XapaktTepe 
W3MCHCHUA BeKTOpa CCTeECTBEHHOM OCTAaTOUHOM HaMarHW4eHHOCTH TO 
pa3spe3aM, Ipupoye sTHX M3MCHCHHIt MW MarHuTHOM crabuabnOocTH O- 
poy. B reveune Broporo strana (1955—1956 rr.) Ob1IM NO_BeprayThl 
OApoOHOMY usy4eHuIO KpacHoUBeTHbe oTNomeHUA U-Ba UeneKcua — 
B TCCHOM KONTAKT C TeOMOTMYeCKUMH UCC AeOBARHAMU, WPOUsBONUB- 
ImamMucsa H, H. Mopmem uC. H. Konaynsm c nenpio pacumenenna 
JTHX OTMOKCHUM Ha OCHOBAHUM BbINCMeHUA KPYMHBIX PHTMOB OCaKO- 
HakonIcHuA. B pesyabrate yqanocb HONYYMTL WaHHEIC O MAPHUTHOM 
none B danaquol Typkmeuun B ILIMOWCHOBYIO AMOXy, a TaksKe Mpo- 
MSBeCTH OMBITHYIO UWaeOMaTHUTHY1IO KOPpedHYMIO U3y4eCHHEIX pa3- 
pe30B MIMONCHOBHX OTJORenMI. 

Hmxe mogpobuo u3maraerca mMetommka it pe3yIbTaTH Maseomar- 
HMTHEIX pador B danaqnow Typkmennn. Heo6xonumocth yeTanbHoro 
H3IOKCHUA MCTOAMRH ordopa OOpasyos, saGopaTopHHXx usMepenuit 
oOpaborKM pesymbTaTos yuKTYyeTCH OTCYTCTBHCM B HACTOAITee BpeMA 
pa6or, NocBAMCHHEIX MeTogNKe mMaweomMarunTHBXx uccneqoBannit, 
a tem Oonee, MeTronuKe nameomarHurTHoit KOppedAluM OcaylOuHbix 
TOMI, TAK KAK STOT MCTON FO CHX TOp HUKeM ele He UpAMCHAICA. 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Tlaaeomaznumupe uccaedoeanus 6 Sunaduott Typraenuu 69 


ed 


§ 1. Peonormueckne OO heCKTHI uceneqoBaHnii 


Augbuuiickue ropiwie coopyeeHuA, orpanuunBalonyue SanajHo- 
TypRKMencKylO HM#8MeCHHOCTL C ceBepa, ccBepo-BOCTOKa MW BOCTOKA, 
xpe6rn BowpmoH Barxan, Mass banxan um 3anafupe orporu Typr- 
meHO-Xopaca HCKOU rOPHOM CHCTEMBI, a TAK/KC PA], BOSBbIMeHHOCTeH 
B MpeyesaxX caMoll jyempeccuut — xpeber Yoxpak Ha DOaryocTpoBe 
Ueneken Uo pacmOmovKcHHLie BocTOouHee BOsBbUUCHHOCTY Hebmr-Jlar, 
Mouaykabt wu Bos-Jlar, mpexcrapaator coboli BecbMa OuaromnpuaATHEle 
OOBERTHL NIA OMbITHDIX WAaTCOMAarHUTHHX padot. Pesko pacuneneuHbllt 
pesbed, WOYTH MOUMOe OTCYTCTBUe PACTUTCIbHOCTH M, KaK creAcTLHe, 
upekpacnad OOHaACUMOCTb, B 3HaUNTedbHOH Mcpe odycmoBuAM 
XOPOMIyIO TeOOrM4eckyIO WsyYenHOCTh paloua; Bee nMocTe B3ATOe 
upesbEriaHHo OOeruac’ MpOMBsBOTCTHO pador. = 

B cTpoeHuu paccmatpuBbacMoro palioua WpMHuMator yaactne oca- 
OUnbIe OOpasoBanuA OT YETRCPTHUHBIN {LO BCPXOB HWKHeM IOpbi 
BRAIOUMTEIbHO (HUAMKCIEKAWUC OTLOANCUUA OONAKCHHAMH HE BCKPBITHI 
HU OTHOCHTeCIbHO HUX wWrUero He H3BecTHO). OOmas MoTNOCTh 9TOl 
rom olenuBactca B 10000 .« [W. UW. Harkmmu, A. B. Hanon I 
II. M. Bacuapesernit, 1929]. 

J\ua usyueHnA Omri BHOpauhl paspesbl CecBepHOrO Kphia Boxpme- 
OamXaHCKOM OpaxnmauTURsLAHAIM, WALHOTO KPbita 6 paxuanrukannady 
Maaoro Banxana, cesepubtx mpejropult xp. Kiopenyar M paspesbl 
xp. Uoxpak na nonyocrpose Uenekcu (puc. 6). 

B cepepnoltl gactua boasmoro basxana, B panoue Papnscion 
Hpoxoza, CeBepuoe, KpyTOe KpbILO rpomayjuol acummerpuunol Boms- 
wedatXaHCKOL OpaxXuanruk AMAL Craralor ocaqounbie o6 pasonanusa 
OT CpeqHeM IOPHl HO MWasCOreva BKAOINTCHULUO. Olu OOpasyloT 37ecb 
rpany Homa-Ceiipa. Bea roma Uayaer ua ceBep Mog yraamu 30—79°%, 
a MWAKCOTeHOBbIC CON MeCTAMH {[axKeC OMPOKMHYTHI. Oech, CHu3sy 
BBepx, oOnamazores [IT. M. Bacuaperckuit, 1932; A. UW. Huxmuny, 
A. B. Jfanon, Il. M. Bacnaperenmi, 1929]. 


Momuocrh, .t 


Je 1. deTeuOBaTO-cepble WecdauuKH ¢ HpocdOAMH WecwaHo- 
PIIHHHCTHIX CTaHWTeB a tee nitaWal atm Re. OG, oes -te, oe ck 100 
2. Uepiubie u cepbie rMHEThIe MW iWecCVaHO-lIMHUCTLe 
CHAN! C UpOCclOHMM Hecdalka H OTIOHKeUMAMU CH- 
mepura io We te oe OE eas Gee ies Bo AE Bate oeee! - TOU 
3. Towma  3ceceHoBaro-cephiX  llayKOHHTOBLIX Tlecwa- 
HHKOB € IpOCUOSIMM CePbIX H 3e-TEHOBATHIX LJIAHMCTHIX 
TecuaHHkKOB HW CIAHITCB eich othe Bee ek ae oe WOU 
E 4. TlecvawmkH = Mepreavctble, aWHuCTHe, cepble H 
3eeHORATO-Cepble MHFKue KM OXpHCcTbLie WWOTuble, Mepe- 
XOjI1IMe B BepXiell YacTH TOM BIIOTHbIe KBapie- 
BbIe wast ates Newiopew . . . sak’ dp aces, ae, TO) 
Oo. MapecrusIkv UsOTHbIe, CBeTsI0- cepuie, ‘Tecuaunetuie, 
BbINIe Uepexoystiit{he B CcLHTHble KPeMOBble W3BecTHAKH = 170 
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Cr,ne: 6. TpancrpeccnBHO 3aNeraioljaA MOMHaA CBHTa HesBe- 
CTHAKOB. CBHTa IpefcTaBAeT BaNaH KKH — HWKHMM 
GappeM H cdaraeT BMecTe C OD IepBy10 eDanY Koma- 
Celiphl. ...... Bang 2. 400 
K cepepy oT Hee, cpenu TOOrHX XOJIMOB OGHAKATCA 
Cr,b + ap + al 7. Montwaa roma seeHhX TAMHMCTHIX rlayKOHHTOBO- 
KBapleBhIX NecCVaHHKOB H ANeBPOIMTOB ¢ HPOCJIOAMH 
OXPHCTHIX TeciaHHKOB, TePHbIX B HW*KHeM GAaCTH H Ce- 
pbIX MecdaHUCTHX P1MH HW WapOBLIMH KOHKPenMAMH (710 
3.” B [\MaMerpe) MIOTHOTO a H3BeCTKOBHCTOTO 


mecuaHuKa ., ... . Ste CBee, Oe? oe oe 4 OD) 
Cracm 8. OelleHOBaTO-cepble i parxepatiie THHHUCTEIe Mecsa- 
HHKK WM Meprelu. ~ 200 
jlanlee K ceBepy, BTOpy10 pany Koma- _Ceiipsr o6pa- 
BYIOT 
Cresn + d 9. bemsle MepreIW WM CBeTHO-cepbie H3BeCTHAKH, WHOA 
WecdaHucThle . .. . ee 370 
Pg 10. Cepwst seuteHbIxX rimH, HepectauBaroulntxcs I B HWDK Heli 


gacTH C YJIHHUCTHIMH S3eJleHbIMH H KUPIIMIHO-Kpac- 
HbIMHM TWec¥YaHHKaMA, a BHIHe — C MepreIUCTHIMH Tpe- 
THeJLOBUJLHbIMA ees: BepxHult naseoneH — OK- 
rouewH ... dh ich Ste Vee Ae at Gate cat AOU) 
Ha lOokHOoM ckOHe XpeOrta Maza Basan ruyOokuMu OBparaMy ii 
KAaHBOHOOO pasHHIMH yIeIbAMM BCKPbIBalOTCAH BePXHEMCIIOBHIe WM Tpc- 
THUHbIe OTMOMeEHUA, CHarawigue 30ech lW*KHOe KPHIO aHTMUKIMHAIU 
Manoro Banxana. Boca tonma magaet wa IOIOB 130 — 170° nox 
yraamu 20—45°. Syech, nauunad cHusy, OOHaMalOTCA TOCe],OBa- 
tembuo [B. B. Anexcangpos wu WM. A. Huxmoay, 1930]. 


MomHocTh, . 


Cracm 1. Mepreau ramuncthie, cephle nee c i aan aas 
3eleHOBaTO-ceporo WecwaHukKka . . 480) 
Cret-++sn-+d 2. Mepremm cBeTm0-3eteuble, Oedhle Hu Kpacuo- 6y pric 900 
3. ToncrocnoncThi Oembili Mepre/IMcTLIi Mel ¢ TOH- 
KUMM WpocuOuKAMH 3eNeHBIX H KpacHbix ranH . . 200 
4. Mepremm 3elleHOBaTO-cepble . . - . . - ee ee 80 
Pgs, 5. Mepreatm rumunctble cBeTqo-cepble ......-.- 420 
}. PUMA KOPH4HeBble H KUPIMGHO-KpacHble, Wepecdan- 
BawOTCH C YTUHHAMH OJIMBKOBO-3e71eHbIMH MW CBeTILO- 
3eJIeHbIMH, MeprewicThiIMH . . . ee eee ee ee 400 
Pg, 7. TUMHEI 3eleHble € TIPOCHOMMH CBETAO-sesleHOro Mep- 
rein. Humkunii omuroueh ............- 800 


Ha pasauunHnte ropu30nTH ot 3 go 7 co crpaTurpaduyeckuM 
HW YPOBHIM HeCOrsacheM OKaTCA MOPORb Heorena. 


Nak 8. Hepectampanne YriavH Kpacno-Oypplx, moKomaqHEx 
WM 3eNeHOBaTHX © TeCdaHHKaMH KM adleBpOUMTAMH Ce- 
PHIMH, 9KeIITEIMM HM rowyOoBaTo-selleHEIMH. B ocHoBa- 
Hun —- KOHTIOMepat 2—6 m MOIMHOCTH ge og 60 
9. IfecuaHuKH cepble HM KeTOBATO-ceptie, KOCOCHOUCTHIE, 
¢ IpOCHOAMM KONTTOMepaToB M M3peyq{Ka KOPHIHeBLIX 
alleBpONMTOB H TIMH WH KaTyHAaMM KOpH4neBHIX TIHH 300 
Neak 10. Pauun KROpHdeBbie H pOZOBaTO-KOpH4dHeBble, Mepecita- 
HBawWTCH B HHKHeH GacTH c MecvaHHKaMH KeITO- 
BaTO-CepbIMM, @ B BepXHelt — C 3e1eHOBaTO-CepLIMH 
ranmaMud Wo 3eeHORaTO-KeTHMH aleppomuTamMH . . 360 
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IIquoyenosbic oTnoKeHMA, pasBUTbIe B CeBCDHEIX mpeqropbax 
Kiopenqara, caaraior tam ceBepHoe, mosoroe Kpbino JlanaTaHcKoli 
OpaxvaHTuKIMHaIM u uagaior ua C3 330—345° non yrlamMu or 25 
Ho 35°. Hanbonoo6pasuimm nerryOoKum opparom Bapcan (BO KA 
Boctounee ayia /lanata), mo "HY KOTOporo TeyeT py4eli, 3n6Ccb BCKDH- 
BaloTca wocueqoBateubHO [A. Jl. Hannuit, 1915). 


MomHocrh, st 


Neak 1. IImorupe Genbie pakyumakH u Oelble tTpenexoBnubie 
MATKHe TOUKOCIONCTEe cianubl. Hecormacno tepekpprpav 
BepXieMeOBble FIMUHCTHe OTTOMeHHA, Carawr Bep- 

IMHY PeskO BLIAeTAOMeHCA FPAALI BhICOTON WO 200 a. lo 
Neak + ap 2, Momuan romma ToHKOcJONCTHX MArKUXx KOPMYHCBDIX 
POsOBaThIX, HHOFLa 3eeHbiX, aTeBPUMTUCTHIX IIH HW adien- 
puron. Ha MecTHOcTM BbIyelAIOTCH Xapantepnoii po3o- 

BaTOH KOpOH BbIBerpuBaHHMH . .. OO 


Hag 9TUMM OTJLOAKCHAAMM 3a7IeraeT KOHTHHCHTATbHAaA POUT, 
YCHOBHO OTHOCUMAH K anlInepouy. 
Neap(?) 3. Mepecnaunaune SeNeHOBATO-CephlX WM POZ0BATHIX PbIXdIbIX 


MeHKUX TaledqHHROB H rpyOBX CYTHHHKOB C CyrIMHKaMH, : 
aeBpWTaMM MW WecKAaMM «2... . we we ww.) 6800 3 


B yexuTpadbHok uactu nomwyoctpopa Uenenen oOHAamawrTcA o7J0- 
MeHUA KpaCHOMBeTHOM CBUTbI, AKYAPBIMbCKOFO, allMepoucKoro a 
Oakuuckoro apycos. Kpacnoupernble oTsOmekCHUA Caralot xpeder 
Uoxpak, oOpasya cBoxopbie 1 MpucBomOBEIe YacTa BONOroO; 6paxuan- 
THKAMHAIbHOM Ucueckeuckoll ckmaykKn, BbItaHyToHw Bw BCB—3I03 
HalpaBscuhy. Kppsiiba ckaaqkKu uw NepUKAMHAIbHBIC ee OKOHGARUA 
CIOKCHAL WOPOaMA AKVATHISCKOLO, almepoucKoro u bakwHcKoro 
Apycos. Ckaayka cuabHo nepeOura cOpocamu aMIQIUTYLOW 70 He- 
CKOMbKAX COT MeTDOB. 
diech, CHUB8y BRepx, oOnamaiores []3. HH. Bedep u K. IL. hawMyKni , 
1911]. 


MOWHOCTH, «tt 
Nek 4, Yepeqopanue cepbix W 3e7eHOBATIIX MeCKOB ¢ KAPMHGHO-Kpac- 


HbIMUW, KOPMUHeBLIMH, KOPHUHeBO-CepbIMH sKEJITLIMH, A Me- 
CTAMH 38e/leHLIMH CHJIbBHO H3BeECTROBUCTHIMH CILMHaMH CephIMH 


WH KOPHTHeRATLIMM AJIeBPOJIMTAMH . . ww. ee ew ee we) (OTD 

N2ak 2. CBerio-cephle cHONCTHe H3BeCTKOBUCTEIe PAMHEL ¢ pocs0nmMu 
HWeM3OBOrO Wella . . 1 1 we eee ee eee ee ew ee) 6100 
Neap 3. Ilnornbie Mepreiu c mpoctoamMu MecKa 1 WepHOW ramnp . . = 200 
4. UepHiie M KpacHOBaTble IMHHE . . . . eee. ATO 
». Kpacnopatble riuumctiie Meprett ........4.4~; 16 

Qib. 6. Uepeqopanne runuucriix KpacHOBaTBIX WM CepbIX TMH A Mep- 
velleH C CepBIMM NecKaMH ... ee ee ee 290 


Bee aru pa3pe3ht Ona mpolijzenst c ordopom OPHCHTAPOBaHHEIX 
oO6pa3snqoB To onpezcneHHoit WporpaMMe, Kvropad w3ioKeHa HEDKe. 
Kpome toro, ja Mecrejopannit Oba oT06| uHbI O6pasybl cpesqHerp- 
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CKEX OTMOMCHUM joRHOrO Kpbia BonbmeOatxaHcKOH AaHTUKIMAAIH, 
o6Hamkalonuxca y KoNOmIa Tamapspat, a TakAe OOpasybl mecuaHo- 
PUMHMCTHX OTIOKCHUM CeHOMaHa MU TYpOHa ceBepHOrO Kpbiia Jlana- 
TUHCKOW autTukamnadtu (Bapcau). OOpa3sybl KpacHolBerHbIx OTJI0- 
sKeHHM monyocrpopa Ueneken oTOupanuch AAA wac Take HU 
C. H. Konaynnm. J(pyrue oraomenusi HaMM ellje HC M3y4a.IHch, 
OSTOMY MX OMMCAHHA 37eCbh He TpuBOAATCA. 

Ilonesrre paborbl MpoBoxusiuch B TeVeHMe UCTLIPCX Ce30HOB: 
¢ 30 cenraOpa mo 27 nos6pa 1953 r., ¢ 24 centaOpa mo 27 oKTAOpA 
1954 r., ¢ 8 @eppana no 11 maa 1955 rv. uc 24 mapta mo 21 anpera 
1956 r. Bcero oro6pano 2505 opnentupobannbix oOpa3siyon. Apome 
toro 93 o6pasya orodOpann C. H. Kousagusm. M3 aux 23 upesqcras- 
AL COOOM KePHBL KpeMyCHOH CKBA‘KUMHbI, PacMONO7KeHHOH B UCH- 
tpasbuot yactu UeackencKol CKiaqkKu u WpoOypenHoli C Weabio Hapa- 
IMBAHLA KHH38Y paspe3a KpacHONBeTHOM CBHTHI. 


§ 2. Ordop opnentupoBaHnnDErx oOpasoB 


IIporpamma ovOopa OpHeHTHpOBaHHHX OOpPasHoB OUPE|CALATACb 
3afauaMl BBIACHCHMA Xapakrepa W3MCHEHMA BeKTOpa eCTeCTBCHHOM 
OCTATOUHOM HAMAarHWUYeHHOCTH WO paspe3y UM CTelleCHM eCrO MOCTOANCTBA 
Wo mpoctupannio. Heodxogumo Onln0 TakKe BEIACHATh 3aBUCHMOCTb 
9THX CBOHCTB OT AUTOTOrHM Mopor. 

C eb WOTYICHUA MATepHaJOB J{JIA PeCWICHMA OTUX 3ayad ObLLIA 
wpobeyena cueqyroujan padora. OraokenuaA cCeBCpHOrO  kpbl.la 
Boupmebarxanckol auTukuignadu Oban upolizeubl c oTOOpoM OpiicH- 
THPOBAHHEIX OOPasoB OHOKpaTHO B palione HapuscKoro mpoxroja. 
Kpome roro, mameorenoBbic OTLOsKeHMA ObLIM MpoMpenbl 3fech cue 
HO ByM paspe3am (HCHOAHBIM) — B 1 kM UB 2 kM BallaHCcC OCHOB- 
Horo, a cpesHelopckue (4acTh UX) — MO WAKHOMY KPbIAV auTHkil- 
walm — y Kononua Tamapsar. 

Ornomenus wooxRHOrO ckaoHa Manoro Baaxana Oban Mpokjeibl 
mo Tpem paspesam. Ilo ymenbio Toponrapl mpoliyena cama BUPXHAAA 
wacTb OTIOVKCHMM BePXHCTO MeJIa M 3aneralwolue 3qecb IPAMO Ha HUX 
OTHOWKCHHA KpacHolberHow cauTH mu akuariiata. Ilo osppary Uaucy 
WpoUenb OTMOMKCHUA CeEHOMAHA, TYPOHA, CeHOHA, JaTCKOTO Apyca, 
HWKHAA UYacTh OTJOMRKeHHH Mameorena (BepXHAA YWacTbh UX Cpesana 
KPaCHONBeTHEIMM OCAKAaMM), OTIOMKeCHMA KpacHOUBeTHOH CBATH u 
akuarblipckne oTsomennn. HancorenoBnle WH KpacHOlBeTHbIe OT.10- 
KEHUA ObIIM Mpoliyenbl TakyKe 3 6 Kw BOcTOUHee Uaacy, TaM Te 
HCPBHIC COXPAHUAMCh HAWOONee MOTHO. 

~ Bepxusid Yacth CeCHOMaHCKHX oOpas0BaHnul, TYpONCKHe, akya- 
ThWIbCKMUe UW HaaKVaTbIbCKMe OTIOKCHMA CeBEPHDIX IperopuL 
Kuopenzara Onam mpolizcnst mo oppary Bapcan. Kpome roro, akva- 
THIbCKHe MU HARAKYVAPHIILCKMe OTHOMKCHAA MOBTOPUO Ob MpOl[cHbl 
B 4 kM BocTOUHee onpara Bapesn. 
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Puc. 7. O630pHaa Kapra Uenexena: 


1 — KPaCHOUBbeTHAH CBMTa; 2 — akYarbll — anidepou — 6aKnncKnit Apyc; 3 
: , ; 3 — pas pLIBHEe 
cmemennua, T—I, LI—IT, (11--11TI, 1V — IV, V —~V — mectonononenun H3y9eCHAbIX pasties On: 
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OpnentupoBannble oOpaslbl OTOHKeHUM KpacHONReTHOH CHRATHI 
noayocrpoba Ueneken Opin oToOOpaHbl UpH YeTbipex MepeceveHuAXx 
xp. Uoxpak na paccToxHuax 2—4 km Apyr oT Apyra (I—I; t1—II, 
LI—Il] wIV—IV ua pac. 7). pu ognom a3 atux nepeccyennh Onin 
3QXBa4eCHhH TAaAKKe OTIOVKCHHMA AKYAPHIbCKOTO, allllepOHCKOrTO KH 
6akmucKoro apycos. Ilo mpohbami V—V cepeauna oOnasKatoucica 
YaCTH KpacHOUBCTHOM CBUTHI Oba HpoMAena FONOTHATCAbHO. 

Martepwad AA cyKCHUA O CTeMeHH YCTOMYMBOCTH BeKTOpa CCTC- 
CTBEHHOM oOCTaTOWHOM HaMArHHYeHHOCTH TO WpocTMpaHuto MOJNKeH 
ObI MaTh COMOCTABIeHHe Pe3yAbTATOB NO Mapa MeIbHbIM paspesaMm — 
Kak B IpeqenaxX OfHOM CrpyKTyPB, TaK M OOuee yRaNeHHbIX Apyr OT 
mpyra. Kpome toro, 6b1m MpoBeyenbl cnelWalbuble paOoth B 9TOM 
HampaBnenum: ua Mastom Banxane, memyy Uascy uw camMbiM BocTOU- 
HbIM 43 paspe30B (Hyiiaoxux) Onli. MpocaekeHbE Ha MpoTAKCHUu 
6 KM TPH Wpocmo# — oAMN B WaneoreHe M [ba B HMKHEH YaACTH 
KpacHOolpeTHOH cBuTH. XOLAaMM MO MpoCcTHpaHHkO TPCX CLOeB B Ce- 
pequue oOHaKalonjeiicd YacTH KpPacHOWBeTHOH CBUTHI Yenekena 
Onin coenmnenbst tawKe upoduau II—I] uw IV—IV. 

IIpunyun or6opa o6pa3ljoB Wo paspesy 3aKkIOUaJICA B CeAyIonyem. 
Ucpes ompeyesenuble WATepBaTbl NO MOMHOCTH (BCIMYMHA KOTOPBIX 
yka3zaHa HWwKe) BHOUpacA MpocnoH, yROOHHH WIA BaATHA 00 pasos, 
Ws storo mpocnox orOupanhuch Ba UNM Tp OpMeHTMPOBaAHHbIXx 06- 
pa3sya m MHOrga OOpasell Ha NeTporpauieckue UCCACKOBAaHHA. O6- 
pa3ipr ordupanuch c TeM pacieToM, 4TOOL OHM MpeyCcCTaBAAAM C10 
WIM CepuM CioeB, BbIZeNeHHbIe MO JMTOMOrMNeCKOMy IPMHIuty. 
B yaubHeltineM moc1e MOydeHuA Pesy1bTATOB, KacalomujixcA MATHHT- 
10H cTaOHIbHOCTM TeX HAM MHBIX MOpo, rlaBHOe BHUMAHUE yCdA- 
och wopoyam c Oonbintel craOubHOCTbD. 

Vureppaabt uctaHHoll MOMjHOCTH, Uepe3 KOTOphic Opaluch OpHeH- 
TMpOBaHHble oOOpaslbl, FAA pasHbix oTAOKenUM Ob pa3sHbIMH. 
Jinx mameoreHoRHXx oTrmomRenuit Bonbuoro banxana STM MHTepBaIbl 
coctabaain 5—10 m, WA MeNOBBIX, BePXHeIOPCkKuX, BepXHeH uacTH 
cpexnelopeKnx oTsoxennw Bounmoro bamxanwa, akvarblibckux, 
KpaCHONBeTHHIX HM WateoreHonnx oTsoncnnt Masoro bamxaua — 
10—20 m, HaqakYarbIECKMUX HM AKVATBLIbCKHAX OTIOMKCHUM Hropeu- 
jara WM HMKHeM dacTH cpeyqHelopcKux oTAomeHulM bonpmoro bamrxanva 
20-—30 «. Bepxuemeaopiie ormoKcuun Masoro Baaxana u Kuoper- 
Nara M3yuCHbE MeHee WospoOHO: 3yech cpexHuH MHTCpBad MCHKTy | 
oOpasyama coctabaan 100 m. : 

IIpu nepeceyenuax xp. Uoxpak na nonyoctpose YUereken m0 
IpoPUAAM, MpPOXOMAMPUM 4epes OTMOACHAA KPaCHOUBeTHOM CBUTHI, 
obpasib oTéupanuch ucpes Kamybie 3—12 ” ucTHHHOM MOIHOCTH. 
Axyarblabckue “ aliuepoHcCKue OTAOMKeCHMA ObLIM MpOMFenbl 3ecb 
c or6opom o6pasyon uepes 20 , SakancKue — 4epe3 3—15 mM. 

Pacupeszeacuue oTOOpaHAbIX OPHeHTHPOBAHHHIX OOpasl{on WO pas3- 
pezaM mokazano B Tabn, 14. 
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Tabauua 14 


Ings = , 
Pacnpegegenne opttexTupoBaHHBIX  Od>pasloB no paspesaM ocajyjOuHDix 
oopasoBaHHli gananHoii Typemenun 
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N Alnmmeponctkun apyc . . «| 386] 44 600} 42 

No ) Anuaricipekuit apye . ./ 400] 42 360; 153 {300} 36 
Kpachoypetnasg cButa . ./ 570} 822 360] 244 | 

Pe | Waseoren fsa | | 400} 420 [570 93 | | 

- Bepxamt Mer . . O70] 87 {1260} 44 |700! 13 
T | Hweunit Mer  (Kpome 

WeoKoMa) 6. 1000] 187 | | 
: ed 

Cr— i; HeokoMm — oxcopm . | 57 82 | 

J | Hesttorei, norrep M310) 184 | 


Oroop oOpa3loB no mpoctmpaHniw c10cR TpousBoMACcA CJLEJLY 40- 
LEM 00 pagom. Yepes Kaatgzue 100 m Ha Uenexene u 200 we na Ma- 
OM bawxane crporo u3 OfNOrO uM TOrO Ae MpoctoOA oTOmupamtach mapa 
OPMeHTHPOBAHHBIX OOpasyos. Tak O10 mpocaemeno 3 mpocmon Ha 
Ucaexeue u 3 wa Manom Baaxaue. IIpu sr0m 6x0 oTo0 pano 92 opmeu- 
THUPOBAHHDIX OOpasiia u3 Naszeorena a 220 3 KpacHouBeTHoii 
CRUTHI. 

‘1H u3MeCpCHUA BeKTOpa ecrecTBeNHOM OcTaTOUHOM HaMarHuyeH- 
HocTH OTOMpatich oOpasunt KyOu4ecKoil MopMEHL, OPHCHTUpOBaHHHe 
ONPCHCICHHbIM OOPa30M, a UMeCHHO — CBOeH BepxXHell um HUOKICit rpa- 
HAMM Hapaclecbyo WLOCKOCTH HalacTtoBaHHA, a peOpama — m0 
HOPMAIM K STOW MIOCKOCTH M MO AWHUHM UpocTupaHuA u WaqeHua. 
Ha sanneli rpaun oOpasya HaHOCHACA 3HaK, KaK WOKa3aHO Ha puc. 8. 
OObeM opucHTMpoBaHHEX oOpason Ona upunar B91 cm (4,0 X 
x 4,5 X4,5 ew). | 

Bee oto odecneuna0: 1) mpocroe um HazestHoe BocCTAaHOBICHHC 
HepBOWATaIbNOTO (B MOMeH?T OOpasz0RnanUA ocatKa) MOmOMmeHUH 06- 
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pasya, 2) oOwerueHue M3MepeHMii MaruuTHbIX cBolicTB nO TpeM 
B3aHMHO-DepltcHtukKyIApHRIM HalpaBsenuAM, 3) cBeaqéuMe TOMpaBOK 
3a MCPBOHAYaIbHOC WomOKenHe OOpasya K OHOM AAMTMBHOM 0- 
wpaBke 3a a3suMyT; OONcrucHue BAIIACICHAA MarHuTHBIX MapaMerTpon, 
KOTOPbIe IPHHATO OTHOCHTh K exmunute oObema, 4) yHUduUKAluio Bcex 
mpouyeccos oOpadborku, ob6nerucnne TPAaHCHOPpTMpOBKH HM XpaHcHHA. 

Mbl cunraeM, UTO JOCTHTHYTHIC BHITOAM ONPaBstIBaloT 3aTpPaveHHbI 
WONOIAATCILHIH TPYE: cTanzapTusaluA wm OOKerucHMe BCeX Mpolec- 
cOB oOpaOoTKM. MaruMTHDIX MUsMepeHnii U BLIMMCIeHUA MArHATHBIX 
WaPaMeTPOB MM BHITCKAIOMad OTCIONAa 3HAUATCbHAA IKOHOMILA BPeMCHH 





Minus naveriusn 


Z 


Puc. 8. Opwenruposka OOpasHoB JVI Mameomar- 
HMTHBIX HCCMeqOBaAHHt. 


c OOUbIIMM U30BITKOM TepeKpbiBaloT BpPeMA, BaTpayeHHoe Ha M3Pro- 
TOBIeCHMe KYOMKOB OMUNAKOBOPO pasMepa. 

Kpatko ocTaHOBMUMCA 1a TCXHMKC B3ATILA OPMeHTHPOBaHHOroO 06- 
pasa mw ero o0padotKu. 

IIpumMcuaamch cacyyouje WHCTpyMeHTHE =m odopyzoBaHue: 
1) ropHbId kommac, 2) reomoruueckue ModoTKH, 3) Kalimo, 4) 3y- 
Ouna, 0) HORM CKMajtHble Xopoutclt craau c aeazuem 70 mm JMET, 
6) nouoTHAa TO *Aele3y WIA MeXaHMyecKHxX HOomOBOK 40 X 25 X 
xX 1,2 mm CO CHelMaIbHO U3TOTOBACHHEIMM PydKaMU K HUM, a Take 
HOVKOBKH, 3alpaBJieHHbIc OTPe3sKaMH WONOTHA C KpPyIHbIM 3y00M 
(WI eHTOUnBIX UHI), 7) Opycku wamgadupte 200 X 40 XK 20 wom, 
8) TOUMMO HaCTOMbHOC C PYYHBIM MpuBOOM HM HamMauuble KPyTH 
{00 x 12 u 100 x1 & Hemy, 9) anuetkn 200 mu, 10) KucrouRn 
Markie, 11) KicH cuaduKarabiii, ounnjenublt, 12) sujaKuc aucikamu 
UA XPaHeHUAA If TpaHCNOPTHpOBRU OOpasion. 
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B uepsple Ke FHM TOneBbIX pabor Oba BEIpaboTaHa MocTeqOBa- 
TENbHOCTh Oe pau IP B3IATHU OPHEHTMPOBAHHHIX OOpashHon 4 UpH 
ux oOpa6oTke. Ira MOcUcqOkaTeMbHOCTh B abHelmem yrke He 
M3MeCHAIACh M, Ha Hall B3PIAjl, ABIAeTCH HauOomec pallMOHaJbHoH. 
Hwxe ona npnBoqurca. 

1. B paspe3e Ha uHTepecylomjeM Hac yyacTke BHIOpaTh mpocsok 
© XOpOMIO BbIpasKeCHHOH POBHOHM DOBePXHOCThIO HalwacTroBpaunaA. 
Burperpesyio Noposy yadurh. 

2. OcBoOoxurb MOBePpXHOCTh HaMMacTOBAaHHA (KPOBIIO mpoco#) 
OT BBIIUCIeKAaNeH MOpoyb, WORTOTOBUB TWIOMAagKy He MeHee 
10 x 10 cw. Ecau oto neBosMoxtHO B CHIY TpeljwHOBaTOcTH MAM 
CKOPJYNOBATOCTH MOpojbl (TaKUX Wpocmo0eB CAeyeT MO BOSMO7KHOCTH 
uz0eraTb), TO CeyeT MOALOTORMTh HECKONbKO WALOMAaOK MCHbINeTO * 
pa3smMepa. 

3. Hos#koM MIM KapaHalloM, HOb3yHCh YTOPHBIM KOMMACOM, 
HAHCCTH Ha MOATOTOBICHHOH OAOMAa_Ke IMHUM WpocTupaHua uw Taje- 
HUA CO CTpPeIKOM B CTOPOHY NaeHuA UW 3aNucaTh asuMYyT M YrOJ MWa- 
yenua. Crporo napadeabHoO JIMBUN NaCHUA HAHCCTH elle HECKOILbKO 
TMH CO CTpeaKaMu. 

4. OcropooxeKHo OTACAMTL — C IOMOLbIO HOA HAM ByOuda, B 3a- 
BUCHMOCTH OT TBEPOCTH NOpoys! — or Baacta wuryh Hue MeHee 
Oo CM TOUDMIUHOH © MOATOTOBACHHOM MOBCPXHOCTbIO, IPeABAPUTCAbHO 
WOAKOMAB Cro CO BcexX cTOpOH. ECau HOpowa OUCHb PHXaA, OTTCUATh 
mTy@ qO OKOHUA HUA 06 paborrur He caeazyerT. B octauqbHbx +Ke CLyWaAAX 
albuchinyIo OO padborky yHOOHO UpOMsBORUTh Ha MLOCKOM KaMHC WJM 
CMCIWAIbHOU jocke. 

Oo. BEINHAIMTbh 13 Wryda [Ba WIN Tpu KkyOuKa, OPHCHTMUPOBAHHBbINX 
KaK HOKa3zano ua pic. 8. /liA sToro cyelaTbh WBa paca, CTporo 
Ma paJCIbHHX IWPOUePYeHHBHIM JTHHHAM TajleHwA WIM WpocTupanust 
(KaK yyoOnuee) HU NepNMeHTUKYIAPHBIX UPVMTOTOBAeCHHOM HOBepxHOcTH, 
Ha paccrosuun 47—48 mu jypyr ot gpyra. Ilonyyenupmi Opycok 
pacnuJMTh ToMepeK CTOMbKO pa3, CKOXBKO HY}KHO, UTOOK MOMYUUTb 
rpeOyemoe Yncato kyOmkKon. HrKiolo, H3AMUIHIOIO UaCTh yjlasuTb 
HOKOM Han cinanTb. Hawg KyOukK JOMKeH COXPaHHTb B BHT 
CBoecH BepXHCH TpaHu UCPBOHAVAAbHO MpPATOTOBMeHHYIO MOBCPXHOCTh 
CO CTPeIKOH, YyKasbinaionend mayeuue. datremM, TWo_paBHAB HOHKOM 
M OYNCTUB HOAKOM WIM OpycKOM [pall OT +KEUe3HbIX*YaCTUI{, KOTOPBbIe 
MOTH OCTATbCH, MOCTABMTh WOTOM 4eTKMH 3HaK Ha Bane rpanu 
oOpa3ija, Kak moKasano Ha pwc. 8. B page cayyaesb MOMKHO He pacin- 
AHBaTbh lity MOTHOCTHWO, a JIMINb HA IIMJIMTh erO CO BCeX CTOPOH Ha 
ruyOuny 5—10 mam, a 3aTeCM, BCTABIAA B HARM HOM, PACKONOTE 
AeTKUMMA yjjapaMMm MONOTKA 1O HOARY. OveHb MAPKHC PIMHUCTHIC 
MOpoOAbl MOAKHO WpocTo pesatb HO7KOM. Hora mopoyxa TpelmyMHoBatTa, 
IPUXONMTCA, KOHCUHO, U3TOTOBAATh KaKEbIM KYOMK M3 OT]JIEMbHOTO 
Kycka. TBepytbe nopoybt oOpabathnaauch yjfapaMu MOJOTKAa TO 3y- 
Ouy MIM uoOmy. 
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6. Ipukseurh orpalubiivecd mpa odpaborke KyCO¥UKU B MX 
HEPBOHAYaANbHOM TOJO7KCHHM. SaTreM Ha ORHY M3 panel KyOnka, 
yulle BCerO Ha HUKHIONW, UpukAeuth orukerky. Ecuu mopoxa WAOXO 
CIeMCHTHpOBaHa, KYOUK CACHYeT WPOKMeCHTb CO BCeEX CTOPOH AIA Cro 
yKpensenua. Jima sroro HaHeCTM KMCTOYKOM He TycTO KieH Ha BCE 
rpaui 4, Kora OH BIMTAcTCA, (HO He JaBaH CMY 3aCOXHYTH) MOBTOPUTh 
sty onepauur eme 1—2 pasa. Horna obpasey, mpocoxuer c moBepx- 
HOCTH, MPWKIICMTL K HEMY BTUKeTKY MW yJIOMUTh ero B UWWaMOBbI 
Memo4ueR. Ecam o6pa3el] WpOKIecwBaeTcA NWOXO WIM UPN BICHIXaHHA 
pacTpeCKuBaeTcA, HYKHO OOKICHTL CTO CO BCEX CTOPOH NCCKOAbKEMU 
COAMH OyMarn. 

O6pabotka OO paslOB MOTHOCTHIO UPOMsBONMAAach Ty? 7Ke, Ha OOHA- 
KCHMM, UTO WOSBOTAIO bh cayvae Mopyn oOOpasya cpasy B3ATb 
i10BbIH, | 

Bett ROKYMeCHTaAllMA BEWACh B MOWeEBOM MyPHAaTe BMCCTe C OlMCa- 
Huem paspesa. Jina Kkaskoro OO pasha B KyYPHANC yYRasblBalcA CO 
uU lowoutenne OOpasiia B HEM (B MeTpaX OT KPOBJIM, MOMOMBEI HM Wpe- 
IELLyiycrTo o6pa3sua). Ha atHKerKe, KPOMC OOBMYHBIX JlaHHBIX, YKa3bi- 
Baulach OPHCHTMPOBKA OOpaszia — asHMyT MW YTO HayeHuA. dJanonmHsA- 
HMCL TAKHKC KOMMM ITUKETOK, KOTOPHIC XPAHHINCL OTJCMIbHO, B BAe 
cOpoumopobannbtx KamKeyek., Ilo paspesam cocTaBAANMch WMTONO- 
rHYCCKHC KOJOHKM, HA KOTOPBIX yYKa3bIBauch HOMCpa OOpasloB x 
uxX mouwomenwe B paspe3se. Ha kamypm oOpaser-KyOuk B Hoe Ke 
COCTANJIAUIACh KapTouKa, rye Obit yKasaHbi: Homep oOpasita, Kaka 
mopoya, e@ BO38pacT, IICMCHTHI 3adleranHA mM cmocob obpaborka. 
BoocaeycTBun B 3TY Ae KapTOURKY BHOCHINCh TAHHbIC M3MCpeHHM 
MarHUTHHX CBOWCTB (cM. upHmoH. 1). 

Onucaniie paspe3ob BeJIOCb ¢ =HeUIbIO ROHTPOJA HM MWpeyOX paneHua 
or onm60K 8B oOllpeqercHun BospacTta TWoposl, M3 KOTOpHX 
oTOupanuch oOpasus. Korga pabota mo otbopy obpaslon mponogu- 
ach B KOHTAKTe ¢ reowormyueckou Tlaptueh (na UesaeKene) camoctos- 
TCHbHOFO OWMCaHuA paspesa He BeT0Cb, 160 B aTOM CAy4ae oTOOp 
00 pa3slOb NPOUZBOAUICH OFHOBPpeMeHHO C TOCIIOMHBIM ONMCAHHeCM pas- 
pe3a, koTropoe npousBoznaocb H. H. Mopmem vw C. H. Komagim. 
Ouuako MW B ITOM CLyYae BCICH CAMOCTOATCALHDIM sKypuaN, TC OTMe- 
UaJcH UOMep COA, W383 KOTOPOTO B3AT OOpaszell, MoOMOWKCHHe OO pasa 
B HEM, a TakK?KC, WIA KOHTPOIA, ONMCHIBarach mopojya. Mb cun- 
TAaCM, 4¥TO Bee 3TO OOeCHeEUNO TOUHYIO DPHBABKY OOpasiloR K paspe- 
3AM. 

V3no7kennad TCXHWKa BBATHA OPMCHTHPOBAHNHX OOpaslon Oba 
cnocoOHa OOeCHeUNTL {WIA WoaBsAlomcro SOombmMHCTBa aTUX OOpas- 
HOB BEITIOMHCHMe CeLYIOUMIX YyC.OBuH, 

1) pasmep pe6pa oOpasiia-kyOuka — or 44 10 47 wat. O6nem 
KyOuKa — oT 89 jo 96 cat?, 2) rpanm KyOnkKa B3anMHO-NepueHnyzu- 
KY JA publ ¢ TOUHOCTHYO +. 1°, 3) TOUHOCTL OpHNCHTIH PORK rpaneu oTHO- 
CHTCNbHO DTCMCHTOB 3ameranna +-1°. 
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OTM YCIOBMA BILOHe JOCTATOUHBI JAA Hallux Wesel u Onn BBI- 
WoaHeHnI 6e3 ocoboro TpyAa. Uckmio4venme CocTaBIAaM KpekKue mec- 
WaHHKU WM W3BeCTHAKH, TPyWHO NoAalomueca OOpadoTke WFO BUOmHE 
uUpaBuibuou dopmpl. B takux clyuaAX UPHXOAUIOCh Orpann4iuBaTLca 
HaIM4MeM JIBYX-TpeX XOPOMMX, B3aMMHO-CpHeHAMKY 1A PHEIX rpaneH, 
M3 KOTOPhX OFHA WAM Re OWAM eCTCCTBEHHHIMA NOBepXHOCTAMU 
HalllacTOBaHuA, a OHA IPATOTOBIAIAaCh HCKYCCTBeHHO. OcTaububle 
rpaHw Iumb rpyOo HaMeyalucb. Hanwaue 7ByxX B3auMHO-UCpieHsn- 
Ky APHBIX rpaHeH, OlpeseweHHLIM O0pa30M OpMeHTMPOBaHHbIX, BO- 
oOIe TOBOPA, BUOWHE JOCTATOUHO JA TOUHOTO BOCCTAHOBIeHHA NWep- 
BOHAYANIbHOTO MONOHKeuMA OOpasia, a Ha HeKOTOpble HweywoOcTRa 
XpaHeHHA, TPAHCHOPTMPOBKU MW AadOpaTOpHHX U3MepeHuH upuxogu- 
IOCb HTH, UTOOL He 3ATPAYMBATb MHOFO BpeMeHH HA OOPaboTKy TAKMX 
oOpa3loB. Ira oOpaborka, KCTaTH, TpcOyeT MHOTUX i J[OBOMbHO CUJIb- 
HBX YapoB, UM, HECMOTPA Ha YCTOH4MBOCTL eCTeECTBEHHOM OCTaTOUHOM 
HaMarHuteHHOCTH K HUM, WOBepratTh OOpaslibl TAKOH oOOpaOoTKe He 
cmenyer. 

O6dpaslbI B MOTe XpaHuIMch B AMMKAX C AYeMKAMH JIA KayKLoro 
oOpasila, a FOCTATOUHO TpOuHble, HE CKUeeHHbIe — MpocTo B Wvwa- 
MOBBIX MellOuKaX. 

ITepex ornpaspkou B JleHuHTpay, BCA KOAeCKIMA KasKUbIM pas oepe- 
CMAaTPMBAIach, OOpasithl, HA KOTOPHIX TOABMAUCh TPelIMHbl, 3aHOBO 
mpoKkleubatucs. OSpasyH Ona poctapneubl B JleHuHTpay WO *Kee3- 
HOH jopore (laccaatupcKOH CKOpOCTbIO), YMWAKOBAaHHEe B AUK 
c sueitkamn — m0 150—300 o6pasion B Kasgom. Jro obecneuumT0 
TOJHYIO COXpaHHOCTbh MOMABAAIOMeroO OOUbINMHCTBA OPMeHTMUpOBaH- 
HBX oOfpasioB. Bee sxe 26 oOpasnon Oblau paspyMleHbl pu Ucpe- 
Bo3ke. ITH oOOpasihl wpeyxcTraBuANM coOoH TOHKOZepHUCTHe WeckH 
C CHAbHOMU IpHMecbIO aeBPHUTMCTHX w TAMHMCTHX uacTtuy. Tanne 
WeCKM OYeHb WIOXO UMPOUMTbhIBAIHCh CUIMKATHEIM KiICeM, HM Npu Mepe- 
BO3Ke OO pasIbl UX YacTO paccHManuch. Ouako no,obnble Ke OO pase, 
HO CHJIO0MIb 3aKIeCeHHbIe HCCKOIBKUMM CHOAMM OyMarM, coxpa- 
HUJIMCb. 

B s3akii04eHHve HeECKOABKO CHOB 0 UpOu3BOAMTeEIbHOCTH Tpysa 
pH womepnx padotax. Uucao oOpasios, oToOpaHHblx. 3a padounit 
e@Hb, 3a8BMCUT OT YCUCIMHOCTH HAaXO/KTCHUA IIPMTOMHOTO WIA B38ATHA 
oOpa3la Wpocioa, TRepwocTH NOpoAL, TpeWWWHOBAaTOCTH, CKOPp.y- 
WOBaTocTH, XapakTepa H3H0MA, CHOMCTOCTH WM CUAHIeBATOCTY HM BILaK- 
HOCTH IOPOAb, He TOBOPA ye O KadvecTBe UACTPYMCHTOB. 

Bopuraya “3 Tpex YNOBeK 3a BOCbMHYACOBOM padbounl ACHb MOMKCT 
oTOOpaTh HM WOAMHOCThIO OOpaboTaTb, B 3aBHCHMMOCTH OT BEIMeykKa3aH- 
HX dakropos, or 8 go 30 opwenTHpoBaHHBX OOpasloB — BMecTe 
© olmcanweM paspe3sa u cOopomM oOpa3moB A aHanu3oB. 

Hau6onee aerko oTOupasnuch uw oOpadaTHBanuch TpeTH4Hble 
4YeTBEPTH4Hble TIMI, AUCKPONATH, aNecBpUTbl, CyriuAKa u Oosb- 
HWIUHCTBO Gomee WpeBuux rin (20—30 oOpasnon B Weub), Xywe Bcero 
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oOpabaTHBaIuch HeEKOTOphle CKOpIynoRaTHe u caaHuesatEte THEI, 
TpemywmHOBATHIe WB TO Ke BpeMA KOCOCJIONCTHeE TecuaHnAKUN H3BecT-~ 
HAKM C PaKOBUCTHM u3r0M0M (8—12 o6pasnoB B jeHb). 


§ 3. Jla6oparopssie namepenua u ux opadorKa 


IIpu6opu, Memoduka uamepeHun U edluUcAeHUR Ma2HUMHDe 
ra pakme pucmuK 


IIpa wamteoMarHuTHBxX uccreqoBanmax mA M3MC€PeHHA BeIM4NHE 
WM HampaBleHUA CCTECTBEHHOM OCTAaTOUHOM HaMAarHu4enHOcTu ocayo4- 
HbIX OPO IPMMeHAIOTCA [Ba Tuna MpubopoB — actaTMmuecKue MarHH- 
TOMECTPH UM TaK HashBaeMble «(qWHaMOMarHuTOMeTpE». IIpab6opH oboux 
THNIOB, IpaMenAlomueca 3a pybesKoM, OOLTIHO DO3BONAWT ONpeLeIATE 
HOCTATOUHO TOUHO BEIMIMHY UW HAallpaBeHMe eCTeECTBEHHOHM OCTaTOUHON 


HAMACHHYeCHHOCTH, CCIM 9Ta BenM4uMHAa UpeBnmaet0,5 - 107° CGSM. 
Hexkoropble yHukanbuble yCTaHOBKM MO3BORAWT U3MepATh BeIM4 HEI, 
eme B 1000 pas menbumme [Baexer (Blackett), 1952]. 

O6unt Upunyun yelicrBua jWwHAaMOMArHUTOMeTpOB CleyIomny. 
O6pasey Bpamaerca c WOcTOMHHOM CKOPOCTHIO Ha KaTyMKO c OONb- 
UMM 4MCIOM BUTKOB; WHjlyWapyemoe B He MepeMeHuoe Halparnte- 
Hue, MOCIe yCUAeHuA, UsMepAeTCA 10 HHTeHCHUBHOCTH U daze; TAKUM 
o6pasoM olpeseinerca BeAMYMHA UW HalpaBaeHuve BeKTOpAa ccTeCTBeH- 
HOM ocTarouHow HaMarHuyeHnHOcTH. OcHOBHEIe JOCTOMHCTBAa TaKHXx 
upuOopoB: BEICOKaH UyBCTBUTeMbHOCTb, MAanOe BIMAHMe BCAKOTO 
poya momex, Oblcrpora usmMepenull. Acratu4yeckue MarHuTOMeTpH 
uMeloT Oonee Mpoctoe ycrpoiicTBo u HeEKOTOpHe U3 HUX IpeBOCXOAT 
10 TOUHOCTH JMHAMOMATHUTOMETPH, OFHAKO OHM 3HAUMTeEIbHO Gonee 
TOMBE P/KeHbI BIMAHWIO MeXaHW4eCKUX MW 2NeKTPOMATHUTHBIX DOMeX, 
4TO 3aCTAaBAAeT UPMHAMATh CilelWasbHble MePH JAA 3alMuTH ux OT 
oTux momex. IIpunnun yeiictaua actarwuecKuX MarHuTOMeTPOB 1320- 
*7KeH HEKe,. 

B Cosetckom Coize B HacTosIee BpemMA Ce€pHUHO BhINyCKaeTcA 
TOABKO OAWH THIT MATHATOMeTPOB JIA U3MepeHuA eCTeECTBEHHOM oOcTa- 
TOUHOH HaMArHMyeHHOCTH uM MarHuTHOM BocipuaumMunBocraA TOPHEIX 
Wopok: 9TO — acTtaTuuecKkue MarHuTOMeTpHl cuctemul C. III. Jloa- 
ruHOBa, BbIMycKaemble 3aBoyqom <«leodu3suueckux mpub6opopn x 
anmapatypp. Marnaromerpst Jloarmnosa osBommioT uaMepaATD 
BeIMIHHE BeKTOpa ecCTeCTBeEHHOM OCTaTOUHOM HaMarHuueHHOcTH He 


menee 5 - 107° CGSM c tounocrnio o9—7%. [C. Ill. NHonrauos, 
M. JI. Osepcxas, 1951]. Oro sxe Kacaerca ompeneneuua HalpaBue- 
uda BeKTopa I,, To ara mpuOopH, Kak NoKasamm uccueqoBanuna, 
mpoBeyenHbte B Wuctaryre Musuku Semau Anagemun Hayx CCCP 
((. H. Ulerpopa, ycruoe cooOmenue), yonycKawr cucTeMaTuyeckue, 
TPpyAHO yCTpaHuMble HorpemHoctu. Yuurbipad ato oOcTOATeAECTBO, 
a TaKKe HM MaJyl0 YYBCTBUTeCAbHOCTA MarHuToMetpos C. III. Jloarm- 


6 A. H. Xpamop 
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HOBAa, ClleyeT CUMTATb, ITO 9TH UpMmOopH 6e3 UX payMKaAbHOrO yco- 
Be PINeHCTBOBAHUA He CMOryT HaliTH WUpOKOrO UpAMeHeHUA UpM Daseo- 
MarHUTHBIX WCCesOBaHuAX. 

PaspaOoTKa KOHCTpyKUMM MArHHTOMeTPOB, CHeluaibHO lpeqHa- 
3HAYCHHHX [JIA WaseOMarHMTHBIX MCCeqOBaHaM, B HaCTOAIIce BpeMa 
peyetcn B Anctrutyte Musuxa 3emau Axagemuu Hayxk (r. Mocxga) 
u B Mu3ayeckom Muctutyrte JlenunrpagcKoro Yuupepcutetra. Onna U3 
STHX KOHCTpyKUMH — ~unamomaruuTometp C. C. IlnontKopcKoro — 
yxe ouucana B auteparype [C. C. IImontKoscnui, 1996]. Hpome 
TOFO, HeKOTOPHie HAYYHO-MCCTeEAOBATeALCKUe MHCTUTYTH, 3aHAMa- 
muecd M3y4eHHeM MarHUTHHX CBOMCTB TOPHHX Dopo vin Apyrux 
cmaOOMarHUTHBIX MaTepHascB, UMeIOT acTaTH¥uecKwe M@THUTOMeTPHI 
B Bue JaS6opaTOpHbiX yCTAaHOBOK, B pxARe CiyuaeB MpMTOsHhlX Take 
WU JIA WaneoMarHuTHHxX m3aMepeHuh. 

Vi3smMepeHua BeMUNHE UW HAalpaBJeHMA BEKTOpa ECTeECTBEHHOM OCTa- 
TOUHOM HAaMAarHMYeHHOCTH. a Tak#Ke MU MarHUTHOM BOC PMAMUMBOCTH 
IipOM3BOAUIHCh HAMM TUaBHBIM OOpa3s0M Ha acTaTH4eCKOM MarHUTO- 
mMetpe KoncrpyKuun Bb. M. Anoscxoro u E. T. Yepsimena [1935], 
YCTAHOBIeHHOM B naGopatopun HaBronoBcKol oubiTHO-MeTOAMeCcKoON 
reopusuyeckoH ctTanyum BcecowsHoro Hay¥HO-MCCAeOBaTeIbCKOrO 
WUHCTOTYTA pa3sbesqOuHOl reod@usuku, pacHomoHKeHHOH B 23 KM Ce- | 
BepHee r. Jlenmurpajia. | 

IipauuunmmanbHad cxXeMa ero’ ycTpojictBa moKazana La pic. 9. 

OcHoBHHe XapakTepucTuku mpuOopa: MarHuTHbIM MOMeHT MarHH- 

Tos cuctempl 17 = 100 CGSM; paccrosanue Mexkay MarHutamMu L = 
= 40 cm; paccros#nme oT WeHTpa oOpasya tO HUAKHeETO MAarHuTa 
cuctempt r = 8 — 16 cm; guametp kone Teabmrompbua d = 2 om; 
HaMarnuuuBalonee more H = 0,5 apem; ena feneuua mpudopa 
e = 0,14 y/mm maar (y = 107° apem). 

IIpunnun yelictrnua mpnOopa: up BHeceHuu OOpasiia ¢ BOCIpMUM- 
UMBOCTbIO x Ht OObeMOM V B HAMarHMUnBaloIece WOse H B oOpaszie uny- 
yupyetcA MarHuTublt Moment m = xHv. Ecau y oOpasija umeetca 
eCTeCTBCHHAA OCTATOUHAA HAaMarHHMyeHHOCTh I, 70, YUATHIBAA HaMAaTHH- 
“uBalolmee BUMAHMUe 3CMHOTO MarHuTHOTO TOMA, OOM MarHuTHblt 
MoMeHT OOpa3tia Oye 


m = |[x(H+H,)+I,]¢. (6) 


TIomemenue oO pa3ija C MOMCHTOM M O71M3 HWAKHETO MarHuTa Mar- 
HUTHOM CHCTCMBI BbIZOBRCT OTKAOHECHMEe DTOM CHCTEMBI, KOTOPOe perucTpaA- 
pyercdA c MOMOIMbIO scpKadbya 3 U 3pHTeAbHON TPyObI CO MKaION 9. 
Oro oTkIONeHUC OyeT MPOMOPIMOHAIbHO COCTABIAIONJeH MAarHUTHOTO 
MOMCHTA Mx, MO POPH30HTANLHOM OCH Zo, COeAMHAONIeH WeHTpbl KO- 
neu, Tenpmroapya. Ipu6op ycranopacn Tak, 4TO OCb X MepwensWRKy- 
Apa MAarHMTHOMy MepHyMany. ScMHOeC MarHHTHOe MOe B 3TOM 


ciryyae He BUMAeT Ha COCTABIAIONYIO Mx,, M OHA MOKET OBITh BhIPaskKena 
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Noy = (%x, Hf +- 1 4x) v, (7) 


Te xx, — 3HaYeHHe MarHUTHOM BOCIPMAMUYBBOCTH BAOMb OCH 7p, 
tnxg — COCTABNAIIMIaA CCTECTBEHHOH OCTATOUHOH HAaMarHAYeHHOCTH 
MO 9TOM OCH. 
IIpu nomemenuu o6pasia Kakum-1060 BHIOpaHHBIM B HCM Halpa- 
BeHHeM II0 OCH %) mpuoopa Hw TpoTHB HCC, MaPHHMTHBIe MOMeHTHI, 
yeuctBylolmue Ha cucTemy OynyT 


Mx = (%xH + [nx) v, (8) 
Mx == (%xf — I nx) v. 
wittiLuld 
2 
0} 4° Ih 





Puc. 9. Cxema acraruueckoro MarHuTomMetpa HKasroaoscKoii ONDITHO-MeTOH= 
yeckOH eopusngeckolw cranyuu BMP a: 


i — acTaTHbYechKhanH CHCTeMa, COCTOHH Ia H3 HBYX MarHyHtog c OF HAKOBLIMV, HO NPOTMBOTLOTOHHO 

Hal paBJICHHbIMH MaFrHHTHhIMH MOMe€HTaAMH, Maruurpl ##eCcTRKO CHPCIHIICHBI MCOKTY cooon i TOyl- 

BelleHbl Ha YUPYOW CTaMbHNOHn HUTH; 2 — HHT WoyBeca; 3 — sepKasnue; 4 — Komnna Tenpnn- 

PObila, CO3sMaiollMe OFHOpOTHoOe HaMarHuyBalowmee Home; 46 — olTuueckan CHCTeMa; 6& — 

OCBETIT@0IbHaH slaMMmouKa; 7 — oOpasell; &§ WM 9 — KaTyYINKM JWIA OUPCWeTIeCHNA TkeHh) Wesiennsy 
MW HOMITICHCaINM HaMarHnultpalomlero NMOdA, 

Kea Wp 3TOM NOUyUeHbI NO WIKae OTCYeTH Ny WU N_x, a LO BHe- 
ceHus oOOpasya orcuer Obl Ny, TO BeAMIMHA ny + N_x— 2n, Cyne 
RPOHOPHAOUaIbHa BOCIPMUMYMBOCTH wy, A Ny — Nox — COCTABIA- 
foleH BeEKTOPpa eCTeECTBCHHOM OCTaTOUHOM waMarHuyeHHocTH J p,y. 

VUsmepeune MarHurHbixX cCBOlcTB OpHCHTMpOBaHHBIX OOpasion 
TpOUsZBOAUNOCL MO cuefyowen cxeme. OOpa3scy noMemascaA na Wpa- 
BY!0 Wuny UpwOopa, cipaBa OT MarHuTHOl CUCTeMBI, WpOTHBR HUKHeETO 
MarHHta CHCTCMBI WOCUeHOBATeCAbHO B InccTU MWOJIOMCHUAX: OCbIO 2 
oOpa3ia WO ocu ®) WpMuOopa HM OCbIO X UPOTHB OCH Ly, 3ATCM OCbIO y noe 
OCI %o HM WPOTHB OCH Xp H OCbIO Z MO Fy) MU UpPOTMB 2% (cm. pune. 8 un Y), 


ie 
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AnadOrMunbic ofepallun MposedbBadnch WM CHeBa OF MATHHTHOM cH- 
CT@MBI, HO B OOPaTHOM TOPAAKC, WIA MCKIIOUCHHA BIMAHMM CMON3a- 
HWA HYJIb-ItyHKTa (m,)) Ha cocTaBlaADnue Ip,. 

OrcueT HY Ib-yHKTa OpaJcA 70 U3MepCHuu, Ipu Mepenoce oOpasya 
Ha [[pyrylo WHY MW Nocte u3aMcpeHuM. Cmo13aHue HY Tb-MyHKTa pa3- 
OpachiBaloch M@VKyY OTCucTaMH JIMHeEMHO. 

SaTeM BRIYMCIAIMCh NOYCYMMBL Ny HW WOMypa3sHocTu N_ OTKIO- 
HeHBM Ha Kako ocn 








(2x — No) + (N__,, — No) cc ae 
ny ci to ee (9) 
GHAYCHHA 4; MW COCTAB.INIOMNUe tn, 110 OCHM BBIYMCUANACh 0 
POpMy aM: 
eR3. 107° (n,)i eR?- 107° (n_)i 
j= aoe ) Ini = az : (10) 
YHe 2 
(i=xX, y, 2) 


MarxutHasd BOCUPHAMUMBOCTh MW BeJIMYMHA CCTCCTBEHHOH OCTATOYU- 
HOM HAaMATHHUICHHOCTH KasKNOro OO pasa BLITHMCIATIHCh MO PopMyslamM 
Hy xytey , a: 2 2 

ae —  - 3 eee V Tey ped, (11) 

B cuyyae, ecm Mmargutable cBolictBa oOpa3sya onpeyenqauuch 
HeECKOJIBKO pa3 (fn), BOCIPMMMINBOCTh OOpasiia BbIMMCHAMAaCh Kak 
CpeyqHAA apudMetTmueckad U3 ITUX M3MeCPeCHHM, a BEIMIMHA CCTECTBEH- 
HOM OCTaTOUHOM HaMarHWYCHHOCTH — IyTeM CYMMMUPpOBaHHA CcocTa- 
BAAIOWIUX MO COOTBECTCTBYIOINMM OCHM, Kak CpesiHAA reoMeTpayeckKan 


VPI TA | 
J (12) | 


n 








la= 


rye 
n 


X= dn), Yo Bm), Z= 2B 


i=l i=i 





(L nz)i- 


HanpaBaenue BeKTOpa ecCTeCTBEHHOM ocTaTOuHOH HaMarHHUCcH- 
HOCTH OHO OXapaKkTCpu30BaHO ABYMA YruaaMM: «CKMOHeHHeM) — 
yraoM MextyTy Mpoekyuet I, ua WIOCKOCTh HallwacTORBaHnA HW MepuyMa- 
HOM Li (HaKJIOHCHHeEM» — yIJlIoM Mew YI, MW WAOCKOCTHIO HallacTOBaHlA. 
«(CRIIOHCHHCM) HW (HAKMOHCHHCM) ITH YIIb ObVIM HABBAaHbI WO TOK WpL- 
WuHe, UTO CCIM BEKTOP HaOTIOFaeMOM ecTecTBeHHOM OcTaTOUHON Ha- 
MAaTHHYCHHOCTH JCHCTBUTCIbHO COBTMaqaeT MO HAUpPaBeHHIO C BEKTO- 
pOM MAarHUTHOTO TMOJAH SCMIM B IMOXyY OOpas0BaHHA OcCaaKa, TO 9TH 
yrubt uh OyAyT paBHbl MarHuTHOMYy CKIOHeHHMIO D mw MarHHaTHOMy Ha- 
KIOHeEHHN J B FAHHOM TOUKe B TY DMOXy. 

CxuaoHenue D uw wakaonenuc J BRIIMCIANUCh 10 PopMyjAamM: 

BD Bete SS. JF iat a 


; oe 1: 
B-F ima (13) 
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B 3HaveHvA CKIOHCHHA BBOJMTach TMONpaBka 38 a3MMYT JIMBO 
flagenua unmacra (ocu x oOpasya). D+D'+As. | 

Sanauell MarHUTOMeTpPHIeCKUX U3MepeHuH OHO NoMyuenue BOs- 
MO?#KHO Gomee TOUHHIX MArHMUTHHX XapakTepucTuk — B ocoOeHHOCTH, 
HanpaBbienua I, — ompefqeneHHbIxX MpocuoeB, TOYeK paspes0B B3y- 
waeMOH TOIMIM OCaaKOB. 

C sro enbilo, OpmeHTMpoBaHHbie KyOMKM, KaK YyKa3bIBaMOCh 
BhIe, BCerga oTOupalluch 10 7Ba UM MO TPM B38 Kako TOUKL 
paspesa. JT KyOuUKM BEIpezanuch OOMYHO 43 OFHOTO HM TOFO Ke 
KycKka MOposxb — DITyda M BO BCHKOM Culyyae He asee, UeEM B ABYX 
MeTpaxX Jipyr OT Apyra MO MpocTupanHld COA. ; 

Marnutuble CBOMCTBa, B TOM UuCIe UW HallpaBseHne ecTecTBeHHOU 
ocTaTOUHOH HaMarHUVeHHOCTU TAKUX KyOUKOB, B WO_aBIAWMeM OoNb- 
WIMHCTBe CUyyae OKa3sbIBaNuch BecbMa O1M3KMMH. 

TakuM oOpa3s0M, MarHuTOMeTpu4yecKkuHe MaHHble, XapakTepH3yi- 
ue ompesenenuble TOUKM paspe30B, OBI OCHOBaHBI HE TObKO Ha 
IBYKPATHHX U3MePeCHMAX BEIMIUH x W CocTaBAAIomUx I, (Ha MpaBow 
H wesol mimHax mpuOopa) u NOBTOPHHX onpefeweHuAX TUX BeUMYHH 
IIA OFHOTO HW TOTO 7#Ke KyOMKa, HO HM HA HOROOHHIX Ke U3MePeHUAX, 
BHIMONHEHHBIX JIA Tpyrux KyOUKOB, B3ATHIX B TeX #Ke TOUKAX paspesa. 

Ila MOBBIMeCHHA TOUHOCTH oMpeyeneHuA HanpaBrenua I,, 4TO 
mMemo ocobeHHOe 3HAUeHHEe JIA BeUIMYMH, HAaXOAADIMXcH Ha Ipefseme 
TOUHOCTH W3MepeHuu, OHI ucNONb30BaH CulezyIomMu opuem. Locae 
TOTO, KaK JIA BCeX OOpasIlOB, B3ATHX “3 OFHOM mM TOM me TOUKU 
paspesa, Obimu olpezetenhl x u cocTaBaaioujne I, No OcAM, 9TH 
o6pa3slthl craBHIMCh WONapHo Ha UpaBylO u AeBylO WHHE Mpuoopa 
omHoBppemenuO. IlocneqoBaTtebHHe “sMepeHuA BO BCeX [Bena yaTu 
NONOMeHLAX (IPM BLIKIIOYCHHOM HaMAarHuUUBaloleM Moe) MOsBOIMAL 
OupexeIHTh TIA Kako Wap CyMMBI cocTaBlAlomux I, WO OCAM 
Ds YU, es 

SHaveHHA MArHUTHOH BOCHPUMMUYABOCTH, eCTeECTBEHHOHM OCTaTOU- 
HOM HAaMAPHMYCHHOCTH, CKIIOHCHHA HW HAKNOHECHMA AIA TOUeK paspesa 
BHIYACIAIHCh MO OpMyJaM: 


top = v Hh 
h=1 
; JD x Val yal S 2) 
~ 1 ie 
tng = —V (EHS WHY ays 
>) mR k=1 h=1 h= 1 
k= 1 
; Yr a Zp 
D’=Arc tg at ; J =arcltg = ede, = = 
2 V (3 ite vo) 
k=1 hkh=1 k= 1 
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Cxema Betiucnenua %, J, [,p/x, D a J BMecte c CooTBeTCTBYIOMUM 
HpPHMepoM, ana BR Ipwsom. 3. 


Ouenka moukocmu MaeHUumomempuuecKkUL usMepenui 
u OocmoéepHoOcCMU UX pesyAbmMamoe 


Tou4HOCTh H3MCPeHHA BCIMYMHEE MU HalpabsenuA I,, a tTaKme 
3HAYCHUA # Ha ACTATHYCCKOM MArHATOMeTPe MO?KHO OMCHUTS IO BewM- 
4YMHe CpeqHeH KBaxparTw4uHOK MOTpellHocTu B ONpexeweHnu mpupa- 
We@HuH MAarHATHOrO NOWA, PerMCTPUpPyeMBbIX MArHATOMeTPOM Ip BHe- 
ceHum mM mopoporax oOpasija. Jax marnutrometpa HKasronoscKoi 
OMbITHO-MeTOAMUeCCKOH CTaHHMM 9Ta MOTpeMHOCTh, BLMHCIeHHaA TO 
MatepHalaM IOBTOPHBIX UW3MepCcHHM ecCTeCTBeEHHOM OCTATOYHON Ha- 
Marunennoctu, cocrapaner 0,04 (npa AH <0,5y). [aa oOpa3yon 
oOtemom B 91 cw? pm paccTOxHMM OT HMKHeETO MarHUTa CUCTeMbL 
r= 8 cM, 97TO MO3BONMNO Ha KAKO Wane MpHOopa Uu3sMepxATh co- 


crapaaiomuc I, mo ocam c norpemuocrpw -— 1,0 . 107° CGSM. 

Tousocth onpejsieieHua Belmunn * u /, TNA WHRUBMLyaabHOrO 
oOpazia (pu OHOKpaTHOM M3MepeHuM Ha OOeuX mMHAX UpMOOpa) 
XapakTepu3syeTcA BeIMUMHAMM CPeAHUX KBapaTHIX MorpeMlHocteL, 
papnomn 2,5 .10-°CGSM u 1,6 - 107~°CGSM coorsercrsenno. Oru 
HOrpemHoctn Ob BRYUCIeHBE MO MaTepwaswaM BCeCX MOBTOPHBIX 
u3amMepcumli x wu J,. Taka TOUHOCTh B ONpes[eeHum CKaJAPHbIx 
MAarHMUTHbBIX XAPAKTEPACTHK UpCcTaBAAeTCA JIA HAMMX ewe BIOMHE 
qocraTouHon, i | 

Uro sme KacaetcH HalpaBAeCHHA CCTCCTBCHHOM OCTaTOUHOH HaMa- 
THHUYCHHOCTH, TO OYCBUHO, UTO TOUHOCTL ero Olpexenenua OyzerT 
B rpomMafHol crenenu 3aBuccTb or BeamuuHH Jy. JleticrBuTetbHO, 
ecu coctaBlalomue I, 10 OCHM CTAHYT CPpaBHUMb Cc NOrpelwHOcThyo 
B UX H3MCPeHHH, TO Olpexenenue HampaBseHHA I, 10 YAaHHbIM O/{HOTO 
“u3Mepenua Oyyet HeBO3MO7KHEIM. B walicm cayyae, upu Aly = 
= +1,0 .10~-° CGSM, ora upexeapuad Benmunna J, Sypet nopayka 
2-—3.10-° CGSM. 

OucHKa TOUHOCTH OnpeyeteHHA HAMpaBAeHHA CCTCECTBCHHOM octa- 
TOUHOM HAaMArHMYCHHOCTH TpousBo_qudach mo Metonqy Wumepa 
(Fisher) [1953]. Ilo Dumepy, 3aKony cary4aitnEx omMO0K Ipu oNpe- 
CICHHM HalpaBeHuA KAKOTO-1N00 BeKTOpa COOTBETCTBYeT paciipe- 
yemcune Bua C-e, rye x — Mepa rounocTH, a 6 — yrom MerKAy Ha- 
UpavsicCHweM BeKkTOpa, HaMeCHHbIM IIpM U3IMCpeHHuH U ACTMHHBIM eTo 
HalmpaBJeHueM. 

Ilyctb umeetca N onpegzeucuui walpaBsenuA BekTOpa MH Olpe- 
WeweHo ero cpesxHee HallpaBIeHve MyTeM TeCOMeTPH4CCKOLO CIOKCHUA 
HOPMAJIM30BAHHBIX (IIpMbeCHHBIX K efMHUYe) BEKTOPOB, MOMyUcH- 
HbIX B pe3syabTare usMepeHul, mupuuem A reomerpuyeckaH CyYMMa 
9THX BeKTOpOB, Torga, KaK BOKa3san Dumep, BepOATHOCTL p TOTO, 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Tlaneomazhumupe uccaedosanuna @ Sanadnoki Typkmenuu 87 


A 


qTO yrou # 1peBocxOAUT HEKOTOPYHO BENMIMHY & MOMKET ObITh BEIPAKeHa 


Kak 
= N—R _ 
P =~\W—Reosa ° 


Qrcroya Monyaaem MOpMyJy [A owpeyeweHuA a 


oe 
1—cosa = *T* (4) - 1] (15) 


Taxum oOpa3z0m, 2a 9T0 — WexTpadbubld yrom TesecHoro yraa, 
BHYTPM KOTOPOTO TeKUT MCTUHHOe HallpaBlleHwe UsMePAeMOTO BEeK- 
ropa © BepoxTHocTbYe 1 — p. ITOMy TeJecHOMy yruly Ha CAMHM4HOM 
chepe, OMucaHHOH BOKpyr Hadala BekTOpa, CooTBeTCTByeT Kpyl 
paquyca a, HasBaHHBt Dumepom Kpyrom jOBepuA. 

Mopmyaa (15) upmroqna U ATA ONeHKM MorpellnocTu B ONpeyeste- 
HUM CpeqHero HAMpaBIeCHUA JIA BEKTOPOB pa3s1MIHOM IMB: HOpMau- 
3alluA apuyaeT BCeM BeKTOpaM paBuHbii Bec. B tom *Ke caydae, Korya 
WMeCIOTCH UBMePeCHUA OJ;HOTO WU TOTO #Ke BEKTOPa, HOPMaMsallMIo 
MOMKHO IT HC IpOM3BORUTH. 

Tak, ccaM uMeeTcH m usmMepeHult BeKTOpa In, u Inn — 3HAdeHHA 
MOLYJIA, MOUyYeHHbIe B pesyibraTe U3sMcCpeHuu, a S — MO}lyJIb reo- 
MeTPHUCCKOM CYMMBL COOTBETCTBYIONJUX BeEKTOPOB, TO 


Sy (Inn —S ee 
1S [(4)""* -1}. (16) 


IIpx oljcHKe TOYHOCTH ONpesetenuA HallpaBeHHvA BeKTOpa 
eCTeCTBCHHOM OCTATOUHOM HAaMAaTHHYCHHOCTH ObINM MCMOUb30BaHbI 
jJaHHbIe, OTHOCAMMECH K TAKUM. TOUKAM paspesa, TAA KOTOPHIX TUCO 
usMepennii HanpaBuenua I, Onto ne Menec 8. Takux TOUeK OKAsaOCk 
94. Snavenua cocraBlaloninx I, 00 ocaM, DOUyIeHHbe TIA KasK Oro 
oOpasija, B3ATOTO B paccMaTpHBaeMOM TOUKe paspe3a, CBOMMIMCL 
B Trajan (mpumepst cm. crp. 89). Ilo stam jaHHbIM BHIIUCIANMCh 


4—cosa = 


ml 

y (In), —S, a 3aTemM, 10 hopmyse (16) paguychl KpyroB AoBepuA a. 

ee | . 

Tipu BLIMHCICHHU @ BEPpOATHOCTL P NPUHUMATACh paBHou 1/, (B STOM 

cuyuae @ UMeeT CMBICA cCpeyqHeH KBapaTa4inou MOrpeimHocri). 
Beamunuht a wupeszcrapiawr coOow, CleqoBaTenbHO, cpeHue 

KBalipaTu4nble MOPPeMHOCTH B OllpesedeHuu cpeHeTO HalpaBJeHuA 

IH TOWRK paspe3za © YMCIOM OlpeseICHuM, He MCHbIIMM 8. O6nrHo 

3Ke UNCHO OMpeyetenuu coctaBlaAso 6: Mo ABa oOlpejeleHuA (Ha 

mpaBoil 4 AcBolt mmBe Wpuoopa) AAA KasKoro OOpasia, MOMOTHEHHOMY, 
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HpW HaIMiuM TOMbKO WByX oOOpasyos, JByMA U3MePeCHHAMU CYMMBI 
BeKTOpos. Bauncneuue me a upum <8 He OyneT OpaBpomepuurr 
W3-38 MaJIOrO YNCta usMepeHnii. 

/lu# roro, 4roOH oneHUTE TOrpelHOcTh B Olpeyesenun wanpaBse- 
HUA I, B TOUKAX paspesa c uncnOM W3MepeHuu, MeHbmtuMm 8, Onna 
HalfeHa 3aBUCHMOCTh Mey a uw BenuunHoOw J,. SHaueHnA a, Nowy- 
TeHHHEe JIA TOYeK paspesa c m > 8, OHM NepecautanH naA m = 6 
HyTeM NOACTaHOBKM m = 6 B WOKasaTedb creleHu Upu 1/p, 3aBucu- 
ped Ti or /» HaXoqunach rpaduyecku. Ona WpenetaBiewa Ha 


Os 
i] 


4) 
| 
| 

30 
| 


20 


| 3 ; | ) a | 
"i 5 19 15 20 4) ig | 


Puce. 10. 3apucumocrth MeKHY BeIMGMHOK Jy M OMMOKON B ONpexeneHuH Hallpapsie- 
Hu I, Wa acrarwqeckoro MarHuTomMerpa KasronmoscKoli OlLITHO-MeTOWHIeCKOIs | 
reopusnyeckoll craHyHy. 


Ws rpapuka caenyer, uro upnl, > 5 - 107° CGSM, nanpapaeune 
oTOrO BeKTOPA OMpefeTAeTCA C OYCHL BLICOKOM TOUHOCTHIO (a = 2 —9°).. 
IIpu syayenuax J, or 3 . 107* no 5.107® CGSM TOYHOCTL Onpexe- 
TeHuA HanpabuenuA I, ele BONNE yROBLeTBOpuTedbHA (a = 6—10°), 
a nue 3. 10~° omnbxa ObIcTpO Bospactaer u upu J, <1. 107° 
CGSM onpeyenuth HanpaBseune ecrectBeHHOM ocTaTOUHOl HaMarHu- 
YeHHOCTH NO JaHHbIM 6 “3MepeHnnit MpakTuyecku HEBOBMOZKHO. 

Cka3zauHoe = =©uocTpupyertca IpuMepaMyH, IpuBexeHHhMsA. 
B taOa. 15. | 

Or6op MarHUTOMCTPHYeCCKMX WaHHEIX [IA WocTesylomero anasu3a 
HaUpaBeHuM eCTeCTBeHHOM OcTaTO“HOW HaMArHWYeHHOCTH Mpou3sBO- 
Auch TO cileqywmemy mpunyuny. dsaciyuBalomumMu oBepua. 
CYMTAIMCh BCC RAHHbIC, AIA KOTOpHX a < 10°. [laa rouek paspesos. 
C NHCIOM M3MepeHHM, He MeHbINMM 8, oTOop BencH NyTeM HenO- 
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Tabsuya 15 


lipuMephi NOBTOpHbIxX OnpeleneHuii HanpasleHus I, uw Ux NorpeniHocTn B 
3aBUCHMOCTH OT BerHuNHE J), 


In== 22,9 - 10-8 CGSM 
Ae A ee 











i te 
2333 —158 | —106 | —128 | 229 
oe ~12,8 —10,6 | —11:9 | 90/5 217 | 200 | —35 
—16,9 | —13.2 | —13.2 | 25/9 
ie 15.4 —12,3 | —11.4 | 29/8 218 | 201 | —34 
2 —15,2 | —10,3 | —134 | 227 
coe —13,2 | —106 | —143 | 99/9 216 | 199 | —38 
—15.8 | —14.4 | —143 | 94’9 | | 
—141 | --123 | —141 | 935 218 | 201 | —38 
CyMMa... —119,2 —91,3 | —105,4 184,0 | 
Cpenune Be ees fe ee” ieee oy. Ghat ee 22,9 aii 200 | —3o5: 
a eo= vs ta 
S = 183,3 ema A 











Ne o6pa3na | I ny. | I Ny | In | In | D' D J 
| 
2508 1,8 0,2 0,9 2,0) 
2.6 0.4 3,7 is 3 | 17 | 46 
27 —0,4 3.5 4G lie 
a 19 0.7 35 4'0 4 | 16) 57 
25() 0.9 Bae) 5 
22 /* 44 0 27 coat eae Ma 
24 04 4,2 4.9 
: 1,3 0,2 3,3 3,6 oe a Va 
2540 2.0 1.4 3,3 4.0 
2.6 17 4d 5.9 —2t | —41 | 08 
CymMa... 20,4 | —0,8 34,3 41,0 
Cpenmuee ee ee ee ee ee —~2 —22 1 59 
__ a == 4,8° 
S = 39,9 Gace 
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IT podoamenue mada. 15 


In=1,7 - 107° CGSM 














“? oOpasiia In, | In, Ln, | I» | D’ D J 
eran ern LK 
4 0,4 0,0 14 1,2 : 
= 20 014 20 »'9 9) 477 | 92 
2 —),4 2,6 a4 . 
0.4 0.2 1,3 1,4 13 | 155 | 50 
2» aa 7 0,0 yy - 
0.9 0,0 0.7 11 7 | 161) 43 
1302 0.9 mee 14 1.5 sid : 
0.9 0.0 13 1.6 12 | 156 | 98 
0.4 0.0 {4 1.2 : | 
4 2.9 2,0 29 —48 | 120 | 71 
1303 1.3 11 1,8 2,5 ‘ ae 
0,4 0,4 0,9 1,1 41 209 | 49 
oA eo 257 6 
5 O14 1.8 2A —7T | 161 | 20 
eee ae ee ee 
CyMMa... 6.3 | —-0,9 17,3 27,3 
Cpemmee sk ME hte de ad, es ee, eke, 2 1,7 —3 165 AG 
; On a == 9,4° 
iS — 03.8 Uo = 15.7° 


-CpCcCPBCHHOTO BEluucHeHuA a. M3 Tex ake TOURK, AAA KOTOPbIX YMCAO 
uaMepeHHi ne jyocrurano 8, Oblim oTodOpaHbl AMMb Te, rye 
IT, > 3.- 107° CGSM an xpome toro, cxoquMmocTh WaHHbIx Oblua 
Vy JOBACTBOPHTeCIbHOH. - 

OrcytcTBuc cHucreMaTM4yeckuUxX TWorpeliHoctedh pu UsMepeHuAX 
BCIMUMHE U Hanpabacuna I, na mpnOope HasronospcKow oOnbiTrHo- 
MeTOMUeCKOH cranium OblO yCTaHOBAeHO IyTeM KOHTPOJIbHBIX 
3Mepenuit 43 opweHTupoBaHHHIX oOOpa3yoBe B TeoMarHuTHOM sabo- 
paTOpuH HAYYHO-HCCICAOBATeIbCKOPO PUSM4eCKOLO UNCTUTYTA Jlenmi- 
rpayckoro yHuBepeuteta. decb H3MePCHUA MPOUsBOTUIACh ABTOPOM 
Take Ha acTaTMUeCKOM MAaTHATOMCTpe, HO 3Ha4MTeIbHO Oommen 
uyBerbuteabHoctn. Ero ocnobuble xapakrepucruku: M = 12 CGSM, 
L = 25cm, r=4em, 6 =0,021y mm uKanpt (O603HadeHHA CM. BBIIIe). 
Kaabii o6pasey, Obit u3sMepen HC MeHee YeTHpex pas. Toanocrb 
ONpexeleHUA BeIMUMHEI Mm HanpaBicHua I, 3yech Xapakrepu3yertca 
suaucnuamn AJ, = 0,2 - 107° CGSM u agp = 4° — AoA BemuUOE, 
6ompmux 0,5 . 107° CGSM. Cuctremarmucckux OTKIOHeHU B Belu- 
uMHAX H HalpaBleHuAX I,, MWpeBbIMalOMAX WOTpeMIHOCTh AX Ompe- i 
nesenua Ha upu6ope KaprononcKolt cranium, OOnapyKeHo He ObI0, 
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§ 4. Meroquka anaiuga WaneOMarHMTHbIX [aHHBIX 


Ilocae anaiu3a MATHUTOMeTPU4eCKUX JAHHEIX C TOUKM 3peHHA CTe~ 
eHw HX JOCTOBepHOCTH HM COOTBeTCTBYyOMero AX OTOOpPa, B HalleM 
pachOpaA;KeHHu OKazaluch Ccyhyloujue MaTepmadyl. 

Ws o6mero uncna 2602 opmentupoBanHblx oOpasl0OB BeAMIMHET 
€CTCCTBCHHOM OCTAaTOUHOM HAaMarHHYeHHOCTH UW MaTHUTHOM BOCIpu- 
MMUnbOCTH G6bIIM ONpeyeueHbl C FOCTATOUHOM TOUHOCThIO (MOPATKa 


Bay ree 6 aa CGSM) gaa 2458 o6pasnos. Jrumu obpasiamu Ona Mpeji- 
cTabaeHst Bce 1129 royek paspe30B, 43 KOTOPHIX ObLIM B3ATHI OO pasUb. 
HampaBiienue ecTecTBeHHOM ocTaTO“uHOH HaMarHWYeHHOCTH OBO 
oupexereHo c morpemuoctbio B 2—10° ana 950 tTouek. 
Pacttpeyenenue 9TUX TOUeK NO paspesaM, YYRTHBAA HW XO I0 
upoctupanno, mpuseyzeno B Tabs. 16. 
Tabsauua 16 


MsyueHHocTh ocaOunbIx nNopoy danaqnoli TypkMenun 





Yeaeken | b. Bastxan!M. Bacixan} Hropengar 























| tog 1 4 oot | 
od ’ oO « 
» (2 |% [&8 [48 188 | ise 
ate , e oa ee o a Om a om 
Ores, Apyc, cBuTa = Sao +|8 6 GS |e =| Qs os 
BS Ee. Ra, Bc 
ro) Cr © Or ° Of ) = 
s \NS IE las ola (ae = ee 
qa, |& a Ils” oy jes - 
Ba = ooh al Solo a/=3'c| Sa |=8'o 
® 
HOP oBIF O/MO S/F ol|Maosk] BO {Mos 
Ore SF PQS Frye Bm Ok [SRS 
Q |) Baxitickuh Apyc o2| o2 | | | | | 
| 
| ATMHCpOHCKHH = spyc | 24>), “28 31 30 
Ne | Angarpiipcnnit —» lic 5 57 | 54 15 15 
Hpacnhoupernan cBMTa = .1395| 386 137] 137 
Po) Tlacieoren 304. «4.6 8 23 7 77 | 
Cr | Bepxnwu Meu ee 36 4 29 |) 24 9 7 
tink =Men = =6(KpOMe 
HeEOKOMAa) ....., ge-\ O62 
Cr | HeoxomM—oncgoph . . . 49 | 12 
+J 
J | Heaaopew, Worrep ... 65 | 44 | 


Pea3yabraTbl MArHHTOMeTPHYeCKAX U3MepeHu OblIM w306paiKeubl 


B Bue TpaPukoB u3sMeHenuA x, Jn, D un J no paspesam, mpodunei, 
KPyroOBbIX jfwarpaMM WM YTuCTOrpaMM paciipeyeueHuA MAarHuTHBIX 
CBOHCTB. 
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+ 

I‘paduku usmenenus x, /,, D uJ no paspe3sam NO3BONANT Cpab- 
HUBATh U3MCHCHHA STUX HapaMeTpoB Apyr c Apyrom u couocTaBAATb 
uX © IMTONOrWeM, a TAKKE NOMYIUTh HarsAyHoe UpexcTraBlenue O Xa- 
pakTepe UX H3MeHeHUA IO BepTuKaIM — c Bo3spactom. IIpumep rakoro 
rpa@uka upubeyeu na crp. 166—167 (puc. 42). 

-Pacyuxu 40 u 46 (ctp. 169) mpegcrasnart co6ol conoctaBreHue 
KPUBHIX H3MCHCHHA CKIOHCHUA UM HAaKMOHEHHA TO YeThIpeM paspe3amM 
KpacHOUBeTHOM cBuTEI xp. Uoxpak. IJru KpuBble OHM cOCTAaBIeHH 
caexyiomjaM ttytem. Ha cBoqHoM pa3pese No kKaxKLOMY Upomust (cBor- 
HOM, HoToMy 4ToO no npodunam ILI—III wu ILV—IV paspes3 no pasxbim 
TEKTOHHYECKUM O0KAM IOBTOPAJICA HeOMHOKpaTHO) AAA KarKoro 
MecTa B3ATUA OOpa3slOB Ha COOTBETCTBYIOMeM ypoBHe OHIO OTMOMREHO 
3HateHHe cKloHeHuA D. SateM To KaxKOMy paspe3y JIA MHTep- 
BanoB B10 ™ OHM BLTUMCIeHH cpequne 3Hayenua D. Ita cpemuue 
3HaYeHHA Ob CriaxKeHb 10 PopmMyse 


Dy af AOD Er Ds a4 


Di = P (17) 
rye D,_,, Di, Dj4,—3HayenMA cpeyqHMX BeNMYAH CKIOHEHMA AA 
Tpex TOCMeOBaTeILHBIX MHTePBaJOB, 


D,— ycpequennoe, cluamkenHoe 3HayeHne CKAOHEHUA 
IA cpeqHero MHTepBasia. 


Ilo rouxam D; O6bIM DOcTpoeHH KpuBbie cKROHeHUA. Ycpequexr- 
HbI€ 3HaYeHHA HAKNOHEHUA BLIUCIAIMCh TEM 7Ke CMOCOOOM; COOoTBeT- | 
cTBylomjue KpuBHie J tome OHM DOCTpoeHE. ! 

IIpu noctpoexuu Kpusix D uo J upauumManuch BO BHUMAHHEe TOAbKO | 
3HaYMMbIe [aHHble. SHAYAMHIMM AaHHLIMM CUNTAaIUch Te, KOTOpHe 
OTHOCATCH K OOpa3ljaM, O KOTOPHX c 6oubmMol one BepoATHOCTU 
MOKHO ObIIO CKa3aTb, TO HAUpaBMeHMe UX eECTECTBEHHOM OCTATOUHON 
HaM@arHMIeHHOCTH eCTb HalpaBlleHve BeKTOpa 3eMHOTO MarHUTHOrO 
NOMA 900XH oOpas0BbaHuA ocagka. Hakum oOpa30M mpomsBo_MJCcA 
oTOOp 3HaYHMMBIX JaHHHX, OyyeTr u3107KeHO HUKe. 

/lanybie 0 BCeM UpodusHm Ona HaHeCeHE! Ha O2MH CBOsHHI 
paspe3, orBedalomun paspesy uo upodusmto II—II, npotzennomy 
6e3 mepeceyenua cOpocos. Takum oOpasom ObIIM MOCTpOeHH CBORHBIC 
KpuBie D u J, KoTOpble orpaskalor XO CKNOHCHHA HW HAKIIOHCHMAL Ma- 
PHUTHOIO NOAA deMIM B TeYeHHe TOPO OTpeska IMOMeHOBOTO BpeMenn, 
KOTODBIM mpeqcTraBleHr oOuaHKalomelica na Uenekene pepxuelt 4acTbI0 
KpaCHOUBeTHOM CBUTH. 

Pacupeyenenue HalpaBuenuu BekTopa In WA TeX MM WHBX 
rpyum nmopoy uzs00paxanoch B Bue KPyrOBbIX JWarpaMM JByX THIOB. 
Kpyrosiie juarpaMMb pac. 28—32, 34 u caexylomue upeactaBAAWT 
cobof# crepeorpadmueckne mpoeklun — paBHOMAOManHble upoekKnuHn 
chepht. Ecan nomectruth 8B WeuTp cheph Hayano BeKTopa I,, ero 
HalipaBJeHve OJHO3HAYHO OpejsednTcA TOUKON WepeceyeHunA TOTO 
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Puc. 44. Gera Bvyaada 
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pekTopa c moBepxHocTbho chepHt. [pu nmpockrupoBanuu cdeph Ha 
ILOCKOCTh JMHMUM paBHbIX CKIOHCHHM IpOeKTMpylOTcA B paMyCH, 
a JIMHUM paBHbIX HakIOHeHHM — B KOHIeHTpHyecKue OKpyKHOCTH. 
IIpoekyuu BeKTOPOB Ha HUKHIOIN MOMychepy (c NOLOKUTeIBEEIMU J) 
oG6o3Ha4eHH TOUKAMM, a Ha BepXHIOlO Hosychepy (c OTpullaTeubHbIMU 
J) — Kpy#kamu. Kanmgomy cpeqHeMy HallpaBJleHwio ecTecTBeH- 
HOw OCTATOUHOM HaMaryuucHHOCTH ANA O0Ka COOTBeTCTByeT OHA 
touka (umm KpyokK). Hanecenbl nampaBleHaA TObKO TEX BCKTOPOB 


In, BEMMUMHA KOTOPHX UpeBblmaa 3 - 10~-° CGSM. 

Ha crepeorpapuyeckuxX MpoeKIMAX HAaHeECCHO TaKKe HallpabAenue 
ie peMarHU4IMBaHUA, T. e. HAIpaBJeHue COBPeMeHHOLO 3eMHOTO MarHaT- 
HOTO HONA B CMUCTeMe KOOPAMHAT, CBA3AHHOM C HAaKJOHHBIME CJIOAMM. 
Hanpaspnenve WepcMargu4auBaHWA HAaAXOAMAOCh C TMOMONIbIO CeTKH 
Bynpda (pwc. 11) 4 BOCKOBKM,C HaHCCCHHBIMM Ha He KOHTYpaMu 
CeTKH, 

Uro6nh Halitu HanpaBlenHwve NepeMarHMuMBaHMA, HYKHO Ceqy1O- 
mee (cM. puc. 12). 

{. Ha cetky Bywppa wanoKUTb BOCKOBKy Tak, 4TOOb! WeHTph 
uX COBuadM, a HalpaBllesue Ha cepep — TouKa (VV) ceTKa orcro”ia 
OT CooTBeETCTBYIOINeH TOUKM BOCKOBKH Ha yrou D (yrabl OTCUMTHIBAIOTCA 
10 4acoBOoli cTrpemke Ha OKpy*KHOCTH ceTKH). OT OKpy+KHOCTH CeTKH 
OTCUUTATh WO WeHTpalbHoMy MepuaMany IMc.10 rpayycos, paByoe J. 
Ilonyyennaa touka (ff) Oyyet XapakTepw3z0BaTb HallpaBllenme Mepe- 
MarHUUABaHHA TOPM30HTAIbHBIX cuoeB. Telepb HyKHO BHeCTH 0- 
WpaBKky 3a TEKTOHHYeCKHM HAKIOH TWacTos. 

2. Ha okpy?KHOcTH CeTKH OTMeTHTb TOUKY (A), COOTBeTCTBYIONIy10 
A3HMYyTY WakeHuA UNacta, OTCUMTHIBAA TpaflyCbl OT TOUKH (NV) cerkKu 
(ecu B3HT MAaPrHUTHBIM asHMyT). 

3. Ilosepxyth BOCKOBRKY TaK, UTOOB! TOUKa (A) MoMada Ha 9KBa- 
TOP CeTKH, CUIERH 3a TEM, UTOOK! WeHTPbl BOCKOBKM WM CeTKM COBMa- 
waa. 

4. Ilo skBaTopy OTCUATATL OT OKPY*KHOCTH CETKM UMCIO Ppanycos, 
paBnoe yrly HAaKIOHA Diacta; epes DOLyYeHHylO TOUKY WpoBpectTu 
MepHuaH. OtciutaTb oT 9TOTO Mepuyuana 90° mo akBaTOpy, HaliaA 
rourky (P). 

5. Tlopeprytb Bockosry Tak, «ron TouKs (P) u (ff) oKasanuch Ha 
ouoM Mepuauanc. [[popectu stot Mepuyuan oT TOUKM(P) depe3 TOUKY 
(fH) no nepeceyennaA C KepBHIM MePHWaHOM. PaccTosuHme Me?K]ly TOY- 
Kot (H) u rouKoil nepeceyenua Oyyet HaKNOHeHMeM J’ NowA Tepe- 
MarHHUMBaHA. 

6. Bepnytb BocKoBKy B WomMomeHHe 3. Paccroiue oT dKBaTOpa 
COTKH J[0 TOUKM nepecevenuaA MepuauMaHOB OyeT pasHOCTbIO MerKy 
a3UMYTOM TlayjeHaA M MCKOMBIM cKnOoHeHHemM D’ noma mepemarHn4a- 
BaHHA. , 

Iio naitgenutim D’ uw J’ wanpaBaenue MepeMarHw4uBaHuA 3aTeM 
CPAaBHMBaOCh CG HallpaBleHveM BeKTOPa ecTeCTBeHHOM ocra TOUHOK 
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Puc. 12. Oupeyetenne nanpaBleHnan lepemarHMdHBaHia (HAMpaBeHHA COBPeMeHHOTO B3eMHOLO IOUH B KOOpAHHA- 
TaX, CBSIBANHBIX C MactOM) © MOMOM[bIO CeTKH Byappa. 
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a 


HaMarHO4eHHOCTH TeX WAM UHEX OOpasllop — AAA cymyeHuA O CTe- 
eHH AX WepeMarHW4ABanA MH NePBOHAYANbHOM HAMpaBleHuHA ocTa- 
TOUHOH HAMATHAYeHHOCTH. 

Bekrop ecrectBeHHo octaTrouHoli HaMarHuyeHHOCTa YacTMUHO 
MepeMarHWyeHHHX OOpasyoB, coraacno gopmyne I, = I, 4+ EH, 
AOIUKEH JeHATh B UNOCKOCTH, WpoXosaMew ywepes BeKTOp mMepema- 
romimBanna H uw Bekrop uepBonadaabroi HaMarHMyeHHOCTH, pacno- 
Waradch M@KTyY HMM. CreqoBaTeabHO, 3HaAn HaupaBaenue I, u H 
MO#KHO CKAZaTb, ITO UCKOMOe HalpaBsenue I,° xapaktepusyetca ua 
chepe TOUKOH, NeKamell Ha tom me OombmOM Kpyre, 410 H ~TOUKE, 
oTnedatonue I, a H, ronsKo ganpme ot H,yem I,. Ha cTepeor pamMMe 
mpoekiaA OobMoro Kpyra — MepuyMaH, WoaTOMy, UpOBoAA ¢ 10- 
MOjbIO cetTKa Byapdha Mepayman yepe3s TouKH ((n) a (H), naitzem 
IMHO, HA KOTOPOM TOMKHA MeKaTh TOUKA, COOTBETCTBYIOMaA WepBo- 
HaYaIbHOH OcTaTOUHOM HaMarHuyeHHOcTH oOpasya. To me caMmoe 
ObIO CqemaHO MH ANA rpynt oOpa3yon, HanpaBrenua I, KOTOPHX 
“300 paKeHbl Ha CrepeorpadwyecKuX NPOCKUMAX, TONBKO B DTOM cy- 
uae Opanmch yse cpenume AWA 9oTHX Tpylm 3HayeHUA 93eMeHTOB 
sajleranHHA UM HalpaBJleHHA eCTeCCTBeEHHOM ocTaTOuHOM HaMarnAu- 
Ye@HHOCTH. 

Cpequne uatpapnenua I, BH4yacnanuch IyTeM reomMetpu- 
TeCKOTO COHCHHA HOPMAIM30BaHHHIX (IpuBe_eHHHX K eqmunite) 
BEKTOPOB 1, AIA ONOKOB, T. e. alreOpan¥eckoro CLOMEeHHA COCTABIAW- 
UJEX In HO ocam. HopManusauua npousBoqmaach no mopmyae linf = 
=VrP+y+2=1, re «=cosJ/ cos D: y = cos Jsin D; 
z= sin J, a BLUMCAcHNe cpequux 3HaucHHit CKIOHEHHA, HaKIOHE- 
HHA W TCOMeTPH4eCKOH CYMMBbI HOPMAM30BaHHHX BeKTOpos R m0 
MopMystaM 


—_ 


IM 
ia 


2, 








D= a ee eee ee, (18) 


x 
1 


i 
/ (3 
r=V/ (3 24( 
i= 
rye %— 4ACO BeKTOpOR. 


Tounocth BeraucaeHHbIX cpeqHux snauenuit D a J xa paktep130- 
Balach Yri0M 20 — IeHTpaqbHbIM yroM TenecHOrO yraa, BHYTDU 
KOTOpOroO HaXOMTCH UCTHHHOe HanpaBlenue I, c BepoaTHOcTbwO 
{—p=0,95. Ha crepeorpaduyeckoit IpoOeKNAU JTOMY YIrAy COoTBeT- 
CTByeT Kpyr oBepua payuyca a (B rpagzycax gyru Goupmoro Kpyra). 

Paquyc Kpyra ,OBepHA BEIUNCAAICAH m0 popmyste (15). 

B tom cayyae, korga noposzH Tot uau Holt TOJIQH OOHapysKH- 
‘Bay 3aMeCTHY!O CTCHeCHL MarevTHOH HecTaOMAbHOCIn (4TO BHABIA- 


IPMa 
— 
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JlOCb 10 BEITAHYTOMY BOIL Kpyra NepeMarHuynBanDA pacupejle1eHulo 
HanpaBienul I,, 160 M0 3aMeTHOM TeHeHUMU WIA YacTH UX Tpynun- 
poBaTbcA BOKpyr HallpaBeHuA NepeMarHuIMBaHAA), AIA HAXOKMeHUA 
TlepBOHAYaIbHOTO HallpaBsleHaA HaMarHMIeHHOCTH, coBnayalomero 
C HallpaBheHweM ApeBHerO 3€MHOTO MArHUTHOTO NOTA B W3ydaeMOM 
palione, MCMONb30BaINCh Cieqylomue UyTH. 

4. Buapnenwe cBA38m CTelleHu MAarHuUTHOM craOuILHOCTH ¢ MHTO- 
JOPHUCCKEM OOJIMKOM HOPOMh W UCKIIOVeHHe “3 paccMOTPeHAA JaH- 
LIX, OTHOCHIUXCA K TEM THNAaM NOpoy, KoTOphle XapaktTepu3yIOTCcA 
HU3KOH MATHATHOM cTAOBIBHOCTHIO. 

2. Uckaiouenne, pu BHuuCheHMU cpeqHero HaupaBaAcHHA Iy, 
TOURK, pacHONOKeHHHX BOMM3n HAalpaBNeHuA MepeMarBuynBaHnA. 

3. Cmemenue TOUKn (In,p) BION Kpyra WepeMarHawubavna JO 
ypOBHA rpyHUb ToOUeK, HaMOoNee yaNeHHEIX OT HallpaBleHuA Tepe- 
MarHuwuBaHnHA. 

4. ComoctaBpnenue KPyroB MepeMarHuiMBaHuA, NOCTPOCHHHIX WA 
rpyum oOpasijop, KOTOpPHe R3ATH U3 paspe30B C pe3KO paasM4THEIMO 
3eMeCHTaMH B3aneranna cioeB. /|BameHHe TOUeK (Lnop) BONb ITUX 


KpyroB (B CTOpOHY yanenuA OT HAaNpaBsenui nepeMarHuanBaHya) 
NO MOAYICHHA YOBNeTBOpUTeNbHOTO cormacus HanpaBrcHult Ae 
WA pasHbIX paspe3oB. 


5. ConmoctraBienve Kpyron LepeMarHHIBBaHHA, WOCTPOeCHHHIX TAA 
IByX TpyUM TOUeK, COOTBETCTBYIOM|UX ABYM WpeuMyNiecTBeHHHIM Ha- 
upannenuam I, (atm HalpanhenHoA oOTparKaror Ba yCTOHYDBEIX 
COCTOAHUA TEOMALHATHOTO HOA, KOTOPHIe CMCHANM Apyr Apyra B Te- 
ueHne BPeMeHA OTNOReHUA TONMM). CMemenue TtoyeK (/n,,) BROIL 


KPyrOB WepeMarHayBBAannA HA BeNMAANE, UPOMOPNMOHAALHBe pac- 
CTOAHUAM OT TOUKH HepemarnuuuBanna (f7) Ao (Ingp) — B cTopony 


ynaseuua ot (H) — no nonyyennA HalpaBAcHUM, OTAMYAlOMuXxca 
pyr oT Apyra Ha yroa, BosMOmHO Gonee OMM3KOM K 180°. 

Kpyropnle qmarpaMMbl Bioporo tuna (puc. 20 w 28) gator pac- 
Uupesfeswenue BeKTOPOB ecTecTReHHOM OcTaTOUROM HaMarHWiecHHOCTH 
mo a3umytam. Bee 610KM C TOUHO U3BeCTHHIM HalpaBenuem TF, Onin 
crpyuUupoRanh 10 MHTepBanamM cKMoHeHMA B 30°. I]poyent ux orJo- 
eH 10 cpesxHeMy payuycy annoro HuTepBasa. 

IiuarpammMbt o00uX THIOB NOCTPOeHE! OTACIbHO AIA PasHbIX CTpa- 
TurpapuyecKux equHUy, a Tam, rye Heobxoyumo, oO pa3hl WaHHOro 
crpaturpadayeckoro noxpasqeienuaA Onan AuddepeniupoBanbt 0 
NMTOROPMH, BICMeHTAM 3aeraHuA UI TeppUTOPHAaIbHO. 

Tlonomenue MarHnTHoro Moca 10 JaHHEIM U3MepeHuU HaltpaBe- 
HHA BeKTOPA ecTecTBeHHOM OCTATOUHOW HaMATHMIeHHOCTH TOPubIX 
MOpoy, ompeyenAoch TakxKe © MOMOIHIO cetkU Byabha. Ilonoskenue 
MaTrHMTHOrO Tow0ca Wo cknoHeHMIO D uw waknouenmi J B aHHou 
rouKe ¢ reorpauyeckumMm KOOpAuBatama gy (mIMpora) u A (qonroTa) 
HaXORBIOCh cnexyonujaM oOpasom (puc. 13). Ha cerky Byapha na- 


7 A. H. Xpamos 
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Puce. 13. Onpenenenue nomoxKeHuA ceBepHoroO MarHATHOrO OmICa Semin MNO cKuOHeHHIO D W HakOHeHAW J B 
Toake (p, A). 
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Ka AbIBALAaCh BOCKOBKa C HAHCCEHHEIMY Ha Hell KOHTYPaMU CeTKH Tak, 
UTOOL UCHTPH W HANpaBeHUA wa CeBep y HUX coRnaau. Ha BocKoBKe 
oTMevalach TOUKAa (py, A) MW Yepes Hee UpoBoRuIcA Mepuuan (J). 
3aveM, BpaleHueM BOCKOBKO, CileqA 3a TEM, UTOOH eH} ph copnayana, 
TouKa (y, A) COBMeIjanacb c SkBaTOpom ceTKu Byanda. Ha Mepa- 
Mane, orcrosnjem wa 90° or TrouKn (g, 4), orK.ametBamoch OT TOUKH 
nepeceveHuA 9TOrO Meplaymana © MepayMaHOM TOUKH (¢, 4) yrmoBoe 
paccrosume D (2). Tlonyaennaa rouxa Bpamjenuem BOCKOBKH BOKpyr 
TeHTpa NPABOAMMACh Ha O[MH MepuyMaH ceTKH c TOFKOH (gy, 4). Or 
TouKH (¢, A) OTKMaqHBanoch 00 Mepayuany yraoBoe pacctosuue 
Om — JlOUOHeHHe K MarHuTHOw mMupote, BETTAUCReHHOe TO Popmy Je 


dm = 90° —are tg ( tg 7) ; (19) 


lonyueuHaak TOUKA ARIATAach MoMOKeHMes: MATHUTHOTO Wosmtoca 
(3, 4). 

Mp UsyYeHuH MaLPUMTHbIX CBOWCTB OcaqOYHIX NOpos oKAasaOcb 
HeCOOXOTUMBIM BAIABUTL 3aBUCHMOCTh M@KY PasIM4HEIMH MarautHAMu 
Xa pakTepUCTHKAMH WOPOAB, a TAKE M Me*KTY HUMM WM BeTOM OPO 
M HalipaBleHveM TeveHuA B 3N0xu OOpas0BanuA ocagKa. Tak Kak 
CLCHOBATO ORUAATL, ITO 9TH 3aBACHMOCTH OynyT HOCUTh He PYHEIMO- 
HaJIbHBIN, @ CTOXACTHYeCKHM (BEPOATHOCTHHM) Xapakrep, BLIABIeHHe 
HX IMPOU3BOARIOCh MeTOWaMA MAaTeMATH4eCKOU CTaTuCTUEN, WyTeM 
HOCTPOCHUA KOPpeANMOHBHX Tada (cM. Upwmomn. 4). Cama cpaso 
MeCARTY TeEMM U1 WHIM XapaktepnacTukamMu (% u y) oleHaBamacb 
yTeM BEIMUCIeHHA KoapPuynenta KOppeaAyua r uo hopmyae 


n  ytsy zy —(S Nx (Siry-y) 
xu x Y (20) 


r = SS —_—__-—,_ SS Eee 
[Ve Sree (Yav-2}] fo Soy (Sey yyy’ 
x y y 


rye nm — oOiijee 4nc10 MaMepeHnit, 
Nx W Ny — 4HCHO BHAYeHMH C OMpeyeneHHEIMA x UNM y, 
‘xy — “HCO COBMECTHEIX TIOABICHHMM 3HaYeHHA 2x HM 3HAYeHIIA y, 


SHAUMMEIMA CUNTATUCh TOABKO Te Kosbpunwueutn Kopperauuy, 
JAH KOTOPEIX 


ie 


ae 
{= )n-lo- 
So 1—pr 





> 2. (21) 


JaBACUMOCTL BEHYNHB Z OT y BbLIpamanach rpadwuecka WyTem 
TOCTPOeCHMA AMHAM perpeccuu x = f(y), Hak Baruncaanoch cpequee 
SHAdeHwe & TIA KaKOTO y (X), BUAHO H3 TAOMMIE MpHON. 4. 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Taseomazhumuoe uccredogahun ¢@ SanadHot Typkmenuu 101 


§ 5. OO3s0p MarHHTHBIX CBOICTB OCa_OUHDIX NoOpor 
danaynon TypkmMennn 


Toulja PeOCHHKJIMHAIbHHX OCaKOB, KOTOpaA CilaraeT 3alaj{Ho- 
TYPKMeHCKY!O Jlelipeccui0 HU OOpamsalonlue ee TopHble coopyKeHnA, 
XapakTepH3yeTca BIeAOM OTHOCHTCNbHO C1aObIMM MAaTHATHBIMM CBOM- 
cTBaMu. MarnuTruaxt BOCIIPHUMIMBOCTh # STHX OCANKOB, KAK WpaBuo, 


He npepbimaet 30 - 10~° CGSM, a BexmunHE ectecTBeHHOM ocTaTOUHOM 
namMarHmuenHoctu /, B OOALIMMHCTBe CyYaeB 3AKMIOUCHEI Me?KIY 
Om 25 . 10~° CGSM. Tounxo ana 5% o6pasn0s x au J_ mpeBocxo- 
WAT YykKa3zanHuble WpesewhH; MaKcHMaIbHHe  3HaveHaA — * = 


= 136,5 .10-® CGSM, J, = 106,6 .19-® CGSM. 

IIpua mepBomM Ke B3raage Ha THCTOrpaMMbl pacitpefesenuA x» U 
In (puc. 15—25) Opocaetca B ruaza, YTO AWMb HEKOTOPHe 43 HUAX 
oTyaleHHO HAaNOMMHAIOT pactpeqenenue mo 3aKoHy LTaycca. OOsaAc- 
HHTL 9TO HeEROCTATOUHOCTLIO UACIa U8MePCHHM HUKAK HeIb3A, BOO 
JH HEKOTOPHIX PUCTOTPaMM UHMCIO U3MepeHuM JOCTUPAeT HECKONbKUX 
COTCH; KPOMe TOFO, CBOJHEIe THCTOrpaMMLE!, 10 KasK]OM IMTOMOTAYeECKOU 
pasHocTu, IpmBeyenubre Ha puc. 14, 15, coxpaHAloT TOT Ke Xapaktep. 
C wpyrol cTOpoHbl, CBORHEI€e THCTOrpaMMBl JIA WCCYaHUKOB, aleBpo- 
JMTOB H PAMH OYCHb NOXoMH Apyr na Wpyra. Ha ructorpamMMax 2 
OTMe¥YaeTCH HeCKOJbKO MAKCHYMyMOR B= oOJacTH or 8. 10°-° no 
24 . 107° CGSM u yauuunit «xBocr» B cropony Sombmux sHadeHnul x, 
noxonammit y run go 126 .10-°CGSM. Tuctorpammut pacuperenenna 
In WA 9TUX pasHOCTeli XapakTepHhI MAKCHMYMOM OKOJO 2 - 107° 


CGSM u «xsocrom», noxoxamum y ran go 108 -10~° CGSM. V3 scex 
3TUX MOpoR riuun Boobme B len0M HawOonee MarHuTHH. OcodeHHo 
9TO KacaeTCAH eCTeECTBCHHOM OCTATOUHOM HAMAarHMYeHHOCTE: Kak MO0Ka- 
3HBaloT THCTOrPaMMH, POUb NOBHMCHHHX 3sHaveHnl /, B ramnax 
3HauNTeAbHO Gombe, weM B TecwanuKaX HW aneBpommtax. [ucro- 
rpamMMH pacapegqetenua x u /, ANA Meprenelt M W3IBECTKOBUCTHIX 
cClanileB CIBHHYTH MO CPpPaBHeHHIO © Upesbi_ymuUmMa B CTOPOHY MeHb- 
muX 3Ha4eHHU; AMHUbIM XBOCT 3yech orcytcTByeT. M3nectHAKH Xa- 
pakrepu3ylorcA B WOsaBIHIOMeM OONbMIMHCTBe cyyaeB HY JCBHMU 
3HauenuAMO # H Lp. 


PaccmotpuM ructorpaMMBbl paciupeyenenua x u Jy WIA AMTONOTE- 
ueCKUX pa3sHOcTell IO KasKMOMY CTpaTurpaduyecKomy Lospa3syeleHuto 
Hi CBOJHBIe MO TUM TOLpasqeieHuAM. 

Po30Bat0-KOpHuHeBHe, KOPWuHeBHIe H cephle TAWHH OakHHCKOTO 
apyca Up yYMepeHHEIX 3HAYeCHUAX x, He BHIXOMAMUX, KaK MpaBuso, 
sa mpenenmn 12 - 10~° —36 . 107° CGSM (xp = 18,8 - 107° CGSM) 
XapakTepu3syWTcA OBONbHO BECOKUMM BeAtnunHaME /n, TOCTUTAaW- 
mumu 56. 107° CGSM (Lnop = 10,4 .10-° CGSM). Azesputsr, 
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Puc. 14, Maranruad BocipwuManBOcTh OcaqoIHLXx NOpoy SanayHol TypKkMenun: n — aacao H3y4eHHEIX OOpasoB. 
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ROUTH He OTMIMIAACh OT TMH DO BenmuMHeE x (%Xp = 16,8 . 10~° 
CGSM), oOmayzator 3sHauMTenbHO Oonee uusKuMu 3HaveHuAMH J, 






10 






RY 


Pac. 15. EcrecrseHHaad OcTaTOTHaA HAMa&rHMIeHHOCTh OcaqOunHXx Nopoy Sanaynok 
TypKMeHuus n — GHCIIO UsydeHHEIX oO6pasnos. 
—6 : 
CKOTO Apyca JOBOIbHO CHIIbHO MaPHUTHE! (%p = 18,7 - 107° CGSM; 
Inep = 10,0 . 107° CGSM). 
Tonko3epHuctile Mecu’aHHHA, PbIxXJble aJLeBPOJUTHI W CYIJIMHKH 
allmepOHCKOrO Apyca B OONbIMMHCTBE CAUYGTACB UMCWT %, 3AKJIOFYOHHYIO 


ee) —6 
a (In = 4,8 - 107° CGSM) (pac. 16, 17). B yexom ornomenna OaxuH- 
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Puc. 16. MaruntHaa BOcIpHaMIMBOCTL YeTBeEPTHYHHIX HM MNMOMeHOBLIX Nopox Sanaqnok TypKmenunt 


J — OakwackKaA Apyc; 2— alimepoucHKui Apyc: 3 — oe ipyc; 4— KpacHOWBeTHAaH CBATa; n— 4ACHO M3yseHHHX 
oOpasilor. 
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Pac. 17. EcrectBeHHaA OCTaTOTHAA HAMA@rHM4eHHOCTh IETBEPTHAHEIX M NIHOWe- 
HOBHIX Topo, danayqHon TypkmenHn: 


1 — OaxuncHuh ADyc; 2 — amuleponcKMm Apyc; 3 — akYarbibCKMH Apyc; 4 — HKpacHo- 
WBeTHaA CBUTa; n — TNCJIO B3YFCHHHIX OOpasloB. 
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uenny 8 . 107° u 28 . 107° CGSM. To me camoe MOKHO CKagaTb A po 
uepHble, cephle MH KpacHOBaTbicC TAMHH WA TAMHUCTHe Mepretu 3TOFO 
Bospacta. Ojnako Kak CpeqH WecYaHAKOB UW aeBpouToB, Tak u 
cpeqM TAHH BhIJeImeTCA rpyuna Cc BHICOKUMA 3HaYeHHAMM x — 


no 106 .10—° CGSM. Ormerum, uo ora xe rpynma xapakrepn- 
3yeTcA WM BbICOKMMM 3HaveHuAMH J,, ocTuralomumMu 44 . 10~° 
CGSM, torga Kak B  ocTanbHHXx cayuanx J, we mpeBhmaer 
{0 . 10—° CGSM. Cpeguue snauenna x u Jp, AWA BcexX TOpox alme- 
pouckoro Apyca cocTaBIAWT xp = 21,8 . 10° CGSM, I ngp = 


= 4,9 . 107% CGSM (necyanuxu u ANCBPOMMTH xp = 24,1 . 107° 
CGSM, fn, = 5,4 - 107° CGSM, raunn %p = 19,3 . 107° CGSM, 
Ingp = 4,3 - 10~° CGSM). 

Anmlepouckue oTioHKenua Uenekena u Hiopeyyara ovenb Oun3Kn 
apy K Apyry WO CBOMM MarHUTHBIM CBOMCTBAM — He TOAbKO 00 cper- 


HUM UX 3HateHHAM (YeneKeH: top = 23,1 . 10° CGSM, Lngp = 
= 4,9 .10-°CGSM, Huopengar mp = 19,6 - 107° CGSM, i 


—50.10-° CGSM), no 4 m0 Xapakrepy pacupenenenua 9THX CBOMCTB. 
(cm. ractorpammpr puc. 18, 19). [pyuna c BEIcOokKuMM 3HAaNeCHMAME x 
au /, BbIgeaAeTCA Kak Ha Uenekene, tak mu B Hiopennare. Bee me, 
Kak HOKa3blBaloT TMUCTOTpaMMH, ammepouckue orTzomenua Uene- 
Keua XapakTepu3yWrca O60bmuM pasHOod pasueM MarHuTHHX CBOMCTB. 

AkWarblIbCKHe OTIOKCHHA B eNOM HECKOABKO MeHee MarHUTHH, 
40M OTJOMHCHHA alimepouckoro apyca. Cpequme snaueHua MarHut- 
HOH BOCIITPHUMUIMBOCTH WM eCTeCTBeEHHOM ocTaTOuHOM HaMarHH- 


UCHHOCTH 3]{@Cb COCTABIAWT: Zp = 14,8 . 10~° CGSM, Ing = 
= 2,6-10-° CGSM  (anespoanrst — xp = 13.8. 107° CGSM, 
Ingy = 2,6 - 107° CGSM, rams — wp = 15,4 - 107° CGSM, In, = 
= 2.8-107° CGSM, aszectKopuctste CHAHIIbI—x.p=7,0 - 10~° CGSM, 
! nop = 1,0 . 107° CGSM). Cpasnutenbuo neOonbmue Beaniunn x uJ, 


OOBACHAIOTCA MAJHIM COepKaHMeM NOpoy rpyuMb Cc MOBLINCHHEIMA 
3Havenuamu xu Jy. Wossimennbie snayenua x uJ, (MaKCHMAbHLEIC 
x= 44.10-° CGSM; J, = 36 . 107° CGSM) Berpeyaiorca TOnBKO | 
cpeqa riMH, KoTOpHe BooOme oTAmualoTcA OonbUIMM pa3sHOOOpa3HeM 
xu In, em anesponutH. UssecrkoBucTHe ciaHub, KaK MBI BUIUM, 
o¥weHb cla60 MarRuTHBEl. 

Cpabuusan Apyr c Apyrom rucTrorpaMMBl pacnpesenenuaA x u 
Jy AaKkWAPbIbCKuX oTLoKenu Uenexena, Manoro Baaxana u Kw- 
peufara (puc. 18,19), MomHOo BuyeTb, ITO MAarHUTHAA BOCKpUUMIE- 
BOCTb B OOMjem WoBEIMaetcA or Uenekena K Hiopenmary, a mo ecre- 
CTBEHHOM OCTATOUHOM HAaMAFHMYCHHOCTH BYTOM HALpaBeHAn NOpoAH 
CTaHOBATcA Oonee omHOOOpasHbiMa, cpeqHue me ee BHAYeCHHA He- 
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Puc. 18. Cpasnenue 10 
paHoHaM MarHHTHOM BOC- 
IIPHHMIMBOCTH iyIMOne- 
HOBLIX OTNOKeHHH 3a- 
nayqHol TypkMeHHny: 

I — amMepoucuuh Apyc; 2— 
aH¥arbuIbcKuh Apyc; 3 — 
KpacHOUseTHaA CBHTa; 
n— 4UHCHO WSYYeHHEIX 06- 
pasqor. 
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Pac. 19. CpapHenue moO paiioHamM ecTeCTBeHHOM OcTaTOUHOM HaMarHMaeHHOcTE 
IJIMOMCHOBLIX OTIOHKeHHA danaqHou TypkMmeHni. 


1 — amMepouckult Apyc; ? — akdarnliecKuit Apyc; 3 — HDaCHOUBCTHAA CBHTA; 
nr — YICHO UB8YFeHHHIX OOpasIoB. 
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CKOIbKO yMeHbulaitca (UeneKen wep = 11,2 - 10~-° CGSM, Lnep = 


= 32.10°° CGSM; Maauit Banxan Hep == 13,8 . 107° CGSM, 
Tn, = 2,7. 107° CGSM, HKwpennar xp = 17,3 - 107° CGSM, 


top = 24:40° CGSM). Bee orm u3MeneHaA, Kak BU_HO, HeBeANKH, 

NOITOMY MOMKHO 3AKMIOURTh, YTO AKVATHALCKUE OTIOMeHMA, BepO- 
atHo Oouee “1M MeHee OMHAKOBH WO CBOMM MarHUTHBIM CROMCTBAM 
B Upeyenmax danazgHou TypKMenun. 


Tlopoaqit KpacnoysetHow cBurH Sanaguol Typkmenun oT BbIMene- 
MaMAX OTMOKCHUM OTMMIAIOTCH TOBKIMeCHHBIMM 3HAaYeCHUAMH CCTe- 


CTBCHHOH ocTaTOUHOM HamarnMienHocTu (#2) = 20,4 . 10-° CGSM, 
In, = 8,4 - 107° CGSM. Tucrorpammer pac. 17 moKassmaior, 470 
9TO MOBMIMeHMe 0013AHO, B OCHOBHOM, TIMHAM MW AMWb oTdactn mec- 
yanukamM. Pouubl XapaktTepm3ylorca cpeqHHMM 3HaYeHHAMM x%p = 
= 21,0 . 10-° CGSM a Lnop = 10,0 . 10-° CGSM, necuannKn top = 
= 18,0 . 10~° CGSM, Jy, = 4,4 - 107° CGSM, anespommrst — mp = 
= 14,8 -10~° CGSM, /y,, = 2,2.10-° CGSM. Uo ae xacaerca 
caMOrO pacipeyeMeHMA MarHUTHHX CBOlicTR QA KaKyou 3 9THXx 
pasHocteH, TO CileqyeT OTMeTHTb, UYTO THCTOTPaMMEL NWOKABZbHIBAIOT 
cyljecTBoBaHHue B KaKAOH “3 HX [BYX MaPrHUTHHX rpyuu, pasau- 
yalomluxcA Ho Bermuune Jp. A nepBol OTHOCATCA MOpOy C MaEIMH 
3HaveHHAMY Jp, He UpeBLIMAaWMmuMu, Kak MpaBuno 2—3 . 107° CGSM. 
Ory Tpyllly coctaBAHIOT MOUTH BCe aNeBPOAMTE, HeMHOruUM Gouee 
NOJOBHHE WecwaHukKoB w 20% rauu. Bropaa rpyuma xapakrepu- 
BYeTCA OTHOCHTeCIbHO BbICOKUMM 3HAaveHHAMM [/,, 3aKTIOUCHHBIME 
mexay 5 - 10-° w 32.10-° CGSM. Ona cocrout B OCROBHOM U3 Pau, 
K Hel OTHOCHTCA M 4YaCTb NecyaHuKOB u axeBpoautos. Ilo penuunne 
MarHUTHOW BOCIPHUMYMBOCTH ACHOYO JeUeHUA Ha TpyuUbl WO rucTo- 


rpaMMaM # He OTMe4aeTCA, H BCA KpacHolBeTHad cButa no x Gomee 
Hid MeHee OHOpOTHA. : 


Iepexoya K paccmorpenmw ructorpamm puc. 17, 18, mMomHo 3a- 
MCTHTb, UTO TO BeAMIMHE MArHUTHOM BOCUPUMMIUBOCTH OTIO;7KeHHA 
KpacHouBeTHok cBurH Uenexena mu Manoro Basxana conepmeHHo 
WACHTHUAH, OUHAKOBEI He TObKO cpeyune sHayenuA x (19,6 -107-° 


n 20,5 - 107° CGSM COOTBETCTBCHHO), HO H XapaktTep pacupeselenna 
oOpa3syoB WO %: THCTOrPaMMBL % MMCIOT OJMH M TOT 2Ke BUA — MaKcH- 
MYM B OOJlacTH 3HatcHH x = 20—24 . 10-§ CGSM u ornocurenbHo 
W1aBHOe YMCHbINCHHe 4UMCe B OOe CTOpOHEI or Hero. CoBepmleHno 
Apyrak KapTuna WoulywaercA, ecAM CpaBHUTb pacipeyeeHuA m0 
/,: MOpOAH KpacnorwerHolk cputH Uenekcua B eomM ropa3syq0 cMaIb- 
Hee OCTATOYUHO HaMAarHMYeHbl, YM OFHOBO3BPACTHHe OTAOMKeHUA 


Manoro bBaaxana — 3yech I ngp = 10,0. 10-° CGSM IpOTHB 
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4,6 . 107° CGSM yan Manoro Banxana. HenocpegctBennaa npHimna 
STOPO pasIM4A CTaHeT ACHA, CCAM BCIOMHUTh, UTO PHM, KOTOpHe 
COCTABIAIOT OONBMIYIO YaCTL TPYUU HOPO c BEICOKUMM 3HAYeHHAMH 
I, B pagspe3aX KpacHoljBeTHow cBpuTH Manoro banxana 3aHuMaloT 
cyry6o nOoqYMHeHHOe HOMOHeHMe, TOrWa Kak Ha UeneKene Onn 10 
oOmei MOMHOCTH COCTaBIAIOT MOUTH DONOBMHY OOHnaKalonulelica 
4acTH KpaCHOUBeTHOM CBUTH. 

IIlaneorenobble oTiomenuaA SanagqHok Typkmenum Xapakrepi- 
3ylorcA OombmuM pasHooOpasmeM MarHUTHHX CBOMCTB, NOKa3bBaxt 
3HAYeCHHA BOCIPAUMIMBOCTH HM eCTeCTBEHHOH OCTATO“UHOM HaMarHH- 
YeCHHOCTH OT HYJCBHX HM JO MOUTH MAKCUMAJIbHEIX U3 BCTPeYeHHbIX 
HaMM B SanagHow Typkmenna x = 126,0 . 407° CGSM, J, = 
= 106,6 . 10~° CGSM. Buarogapa upucy?cTBulO OBOUbHO MHOrO- 
YACIEHHOH PpyNUb CUIbHO MATHUTHEIX KpacHHX MW KOPHYHEBHIX PILE 
cpequue 3Havenua xu/, Tak+Ke OKA3bIBAlOTCA HAMBHCINMMH — xXop = 
= 30,5 . 107° CGSM, L rep — 19,9 . 107° CGSM. Cpeyuue snayenual 


¢ u [pn COCTABNAIOT: [JIA MCCYAHMKOB xp = 9,8 - 407° CGSM, I ney = 
1,8 .40-° CGSM, aaa raun wp = 39,2-10°-°CGSM, J, = 


cp 
= 27,8 .10~-° CGSM, una mepreneii m usBeCTKOBUCTHX cnaHnen 
xep = 7,5-10~° CGSM, In,, = 1,1 - 107° CGSM (pace. 20, 24). 
Ilaneoreposphie oTzomenuA Manoro Banxana u boabmoro Baiu- 
XaHa, KaK BaHO 43 rucTorpaMM pwc. 22, 23, pe3sKo OTAMUAalTCA 
pyr or Apyra 10 CBOMM MarHUTHBIM CBOlcTBaM. JTO OTAMIMe BbIpa- 
7kaeTCAH B TOM, ¥TO Ha Manom Baxaxane B paspese 9TAX OTIOMeHUK 
Oombmo0e MeCTO 3aHMMaeT TPyNMa CHIIbHO MArHUTHHIX YLI“H, Tora 
Kak Ha Bonpmom Banxane TakuX riwH HeT HU, HAOCOOpOT, MupoKoe 
pa3sBaTMe Womyyualor BecbMa ciaOomarHuTHble OeHTOHMTOBHEe FIMHb 
WZ U3BeCTKOBMCTHe ClaHWbl. Cpemwve 3HadeHHA BOCIPMMMIMBOCTU 
HM ectecrBeHHOM ocTarouHOM yamarnmennocTru: Mampi Banxan — 
top = 47,2 - 107° CGSM, Jn, = 34,5 - 107° CGSM, Bossmoi Bax- 
XaH — ep = 8,6 » 10~° CGSM, Jn, = 1,41 - 10-°CGSM. 
HKap6onaTnHad TOMMja NWOpox MaTcKOTO Apyca, ceHonHa MU Ty- 
pona Xapaktepm3yetcH BecbMa cma0oH MarHHTHOCTBIO (%p = 
= 6,9 . 107° CGSM, Jy, = 1,3 -10~° CGSM. Uspecruaxa syece 


WpakTMueCKM HeMaTHUTHHI, UMeA x B UpeyetaX OT— 2 . 10-°CGSM, 
no 6 . 10-° CGSM ua /, B Mpexenax TOUHOCTH U3MepeHUi paBHyn 0. 
Mepreau, rIMHE W ANeBPONATH WOKashiBaloT 3Ha4eHUA x, OCTHTa- 
rome 22 . 10~° (xep = 10,7. 107° CGSM), ocrarounaa se HamarHu- 
YeHHOCTb, Kak WpaBuslo, He UpeBocxoyUrT 2.10~° CGSM. Onnaro 
uMeeTca neOonbmad rpyiia MeprenelH c NOBHIMeCHIBIMH 3HaxdeHVAMA 


T,, wocruratomumu 10 . 107° CGSM (puc. 21). 
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Pac. 20, MarHutHan BOCIIPHAMYIMBOCTh MaeoreHOBLIX AM Me3sO30HCKAX llopon SanaqHok TypkMenan: 


ij — Mayeoren; 2 —  TYPOH u sar 3 — BepxHuk OappeM, aT, ano, CCHOMaH; 4 — lopa & HEOKOM; 
— YHCIO HSYYeHALIx o6pasiopg. 
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Puce, 21. EcrecrBeHHad OcTaTouHaaA HAMArHHIeHHOCTS WasleOreHOBLIX HM Me€3030i- 
CKHUX Nopoy danaqnuon TypkmMeHun: 


i — ManeoreH; 2 — TYPOH BH ceHoH; 3 — BepxHuit GappeM, allt, alb0, cenoMaH; ¢ — lopa # 
HEOKOM; 
nm— WICTO H3YYCHHBIX OOPAaal{oB. 
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Puce. 22. Cpapnenne m0 pawonaM MArHUTHOi BOCIIPAHMMIMBOCTH WaeOreHOBLIX HM BePXHEMCJIOBLIX OTTOReHnA DanaqHou 
TypKMeHHE? . 


1 — IlameoreH; 2 — pepxHuit Meu; 
nN--~ YICHO HBYICHHHIX O6pPasiioB. 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


114 Paaca II 









6. bayxadn =? 


NM. banxanx (i= 153 





ee ee, 


0 10-10 eam” 0 0 20 30 40 SO 89 70 8B GOD vas 












60 60 
70 70 70 
60°). 60 E0 
2 
507 6 basxan 50 M banxan n=69 SO Keapen-Aa2 n=13 
n=66 
40 4d 40 
30 J0- 50 
£0 20- 20 
i) i 10 
> Ip I, 
10-10 casp 8 10-10 eysm Q = 10-10 cgsm 


Puc. 23. CpapHenme ecrecTBeHHOM OCTAaTOUHOM HAMATHNGCHHOCTH MaJLeOTeHOBLIX 
HW BepXHeMeOBHIX OTNOMeHM SanaqHou TypkMennu No panoHaM. 


J —- Mlasieoren; 2 — BepXHHK Med; 
n —- YACIO H3VYICHHDIX OOPasiloB. 


CpaBuuBad TucTOrpaMMbl pacipeyeseHuA MATHATHEIX CBOMCTB 
JA BEPXHEMCIOBHX OTMOMEHUM (cloga IpucoeyqMHeH y7Ke UM CeHOMAH) 
Bonpmoro Banxana, Manoro Banxana u Hwpengara (puc. 22, 23), 
MO;KHO BUTeTb, YTO B BOCTOUHOM HallpaBJIeHHH MALTHATHOCTh TOT 
HCCKOMbKO NOBHIMaeTcaA (OCTABAACh BCe Ke HA3KON), ITO OOsACHAeTCA 
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3aMeleHHeM B JaHHOM HalpaBJIeHHH HCMAarHUTHHIX M3BCCTHAKOB Mep- 
renamu. Cpequme 3naueHwaA cocTaBlaloT: gun Bompmoro baaxana 


%ep = 0,0 - 40-° CGSM, Ligyp = — 0,5 . 107° CGSM, uaa Manoro Baa- 
XaHa — %ep = 10,7 - 10-° CGSM, Trey = 1,7. 10~° CGSM, aua 1 
peamara — xp = 15,1 - 10~® CGSM, Jn, = 1,5 - 107° CGSM. 

Hukerealue OTLORKeHaA gece HAMM TOJUbKO HO, paspesam 
Boanmoro Bbasxana. 


Mompac TOMA MeUKOSCPHUCTHIX TeCuaHHKOB, aJeBPOAMTOB H 
necuaHMCTHX PIMH CeHOMaHAa, asibOa, anta uw Bepxuero Oappema WOKa- 


nbibaeT cpetHue 3HaveHuA x%ep = 15,1 - 410°" CGSM, Jy, 


Nop 
—1,7.10-°CGSM. Toxma upe3ssmaiino omnopoyHa HO CBOMM 
MAaTHUATHHIM CBOlicTBaM: 80% oToOpaHHEtX OOpa3sljOB UMeIOT %, 3aKJII0- 


yeHHylo B Upenemax or 10 - 107° yo 20 . 10-° CGSM, B To Bpemsl Kak 


a: 4 
MAaKCHMadbHoe ee 3HadenHue 3nech — 30 . 107’ CGSM. Canute 97% 
o6pa3ljoB MMeOT eCTeCTBEHHY!O OCTATOUHYIO HAMATHHYCHHOCTL, MCHb- 


utyio 4 - 10-° CGSM, u ronbKo cpeqm NecyaHuKoB uM Mepresew MHOr Aa 


BeTpewalorca 3sHavenua yo 10. 107° CGSM. Iecyannku, anespountel 
U PMHbI UMeIOT MOUTH OFMHAKOBHIC cpesuMe sHayeHHMA x U Ly: Hop = 


= 13,9 -10-°, 14,9-107° m 17,4. 10-°CGSM, fn, = 1,9; 1,9 


u 1,8 .10-° CGSM coorpercrBeHHo. OTH 3HAYeHUA, a TAKE TUCTO- 
T'paMMH pacupepetenua x u J, (puc. 20, 21) noKasbiBaioT, UTO jaH- 
HbI€ PasHOCTH B MATHUTHOM OTHOMeHUM COCTABIAIOT eAMHYy!O rpymny 
mopor. 

VisnectHaAKOBaA TOMa HeOKOMa — BepXHel JOP BbIfeIAeTCA 
O“eHb HUBKUMM sHaycHuAMU x U In (Xcp = 1,3 - 107° CGSM, Jn, = 
— 0,2 . 10-° CGSM). Xapaxrep pacupeyemenua nopd;, 10 MarHUTHEIM 
cBolcTBAaM aHawOrMyeH TaKOBOMy [IA KapOouaTOB BepXHeTO Meda, 
OfHaKO Bech cpeaqn MepreseH HC BCTpedaeTCH NMOBHIMeHHEX 3Hate- 
unit /,. Cpequme 3uayenna x w J, WO AMTOMOrMYeCKUM® PasHOCTAM 


COCTABIAIOT: MEPredU %op = 0,9 - 10-° CGSM, Ino = 1, 3.10~° CGSM; 
M3BECTHAKM A%ep = 1,2 - 10-° CGSM, L nop — O.4 40~° GGSM. 


Teppurennble OTMOKeHMA KeIMOBeA MU CpesqHel JOpH (MeTKOsep- 
HMCTHE MeCuaHHK, ATeBPONMTH, TIMHAE A aprusiIUTH) TOKASHIBAIOT 


cpeqnme 3HaveHUA xcp = 18,2 . 107° CGSM, Dngy = 3,9 » 10-° CGSM. 

NWecuanukn | fo pa cee ai Hep = Le 10-8 CGSM, Toa = 

<= 3,7 . 10-° CGSM, auespoantst — xp = 21,6 - 107° CGSM, I, 

- SA 2 AO CGSM, PAMHBI UW APTMIATEE — xXcp = 19,5 - ls cane 
Mop = ase * 10~° CGSM. OrmerTuM, 470 CpeqHMe 3HadeHUA’ x JLAA-ITHX 

paznocreit 63K APY? -K Apyry, rorya Kak J, BbIMe y aTeBPOIMTOB 


8* 
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H, ocobeHHo, y mecyaHuKoB. O6pamascb kK ructorpamMam puc. 20, 
21, MORHO BAACTH, ITO 9TO OODACHAETCH HamMIMeM Cpequ NecwaHaKoB 
Hi aJ@BpOMTOB TPyHMH C MOBLINICHHHMM 3HavenuamMu J, — 0 
26.107° CGSM. 

/lauusle 0 cpequux sHayenuax x uJ, 10 BOspacTHbIM moRpasyc- 
JI@HHAM' MW PawoHaM MOMKHO AIA HarWAHOCTM CBeCTH B CreAyOUy10 
TadunmaKy, Toe x u J, BbIpameHb! B MATNMOHAX OMAX adbcomoTHOlt 


cuctemat (CGSM). 
Tabauya 17 


MarauTupie CBouCTBa OCAXOYUHDIX Nopo, sauagnoi TypkMeHuu 0 cTpatTu- 
rpapuyeckHuM Noy pasqerenhAM : 





Yeneken |b. Baatxayu|M. Batxan| Hropeugzar 














Otgen, aApyc, cBura 2. 2 2 2. 2. 
Se ed: eee See dl cee |e 
: = 2, c - a, : — 
Ss] oe el} © | Bl © = of 
X ~— ® roy x nny x ty 
Q | Bakuncuuili xpyc . . | 1837 10,0 | | | | | 
| | 
_ | AlmepouckulH apyc .| 23,1) 4,9 19,6 | 95,0 
Ne | Axuarsieckuli apye .| 11,2) 3,2 13,8] 2,7 17,3 | 2.4 
HKpacnonpetHas CBuTa 19,6) 10,0 20,5} 4,6 
Pg | Harcoren ar ae ae | : 8. 1,4 2 34,0 | : 
BepxHul Mew... a 9,0| 0,0 | 10,7) 1,7 19,1 | 1,0 
Cr | H. mea (KpoMe Heo- 
KoMa) ...... 15,14} 1,9 
Cr+-J | Heokom—oxcdopy . . 153)" 0,2 
J | Kennopneu, zorrep 18,2) 3,5 


re 


Ha ocHoBaHuit U3sy4yeHuH YacTOrTpaMM pactipeyenenna x u Lp 
RAHA PasIMUHbIX MMUTOMOrMYeCKHX pasHOcTeH HM CBOAHEIX — 10’ BO3- 
pacTtHbIM ToxpaszenenwaAM (puc. 24, 25), Momno mpuiita K clexyw- 
IWMM BbIBOaM. | 

1. Ocayounnte nopoyEt Sanaguow TypkMcHam MOMHO paszenMTbL 
Ha HECKOJIbKO rpylll © XAPAKTCPHEIM KOMILMEKCOM MAaPHUTHEIX CBOMCTR 
(+ a J,) — MarHUTHEIX THMOB Topoy. Ito AewenHwe He COBNayaerT 
C FeHeHHeM OPO UO AMTOMOPMYeCKUM PasHOCTAM: K OJ[HOMY H TOMY 
3K@ MArHUTHOMY THUIMYy OTHOCATCA IMTONMOTMYeCKHe PasIM4Ahle NOpPOAH, 
ac Apyrou cropoubl, MOUTH KasKaA WMTOMOrMMeCKaA pasHocTh pac- 
MpeeNAeTCA TO Pa3sHbIM MATHATHBIM THMAaM. TONbKO W3BeCTHAKH 
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M3BECTKOBHCTHIC CIAHIIBI WeNMKOM OTHOCATCA K OJHOMY — HeMarHUT- 
HOMY THIL. 

2. B mpenemax Kaskyoro Gonee “IM MeHee KpYHHOFO BO3pacTHOrO 
noypa3sqewenud (He MeHbIlle apyca) BCTpeyaloTcCH MO Kpalinel Mepe 
[Ba MAarHMTHHX TuNa TOPO. 

o. CpeqHne 3HaucHna 2 uw /_, DO BOsPacTHHIM TWoppasqeleHuAM 
3aBUCAT OT HATHA WIM OTCYTCTBUA TeX WIM MHbIX MATHUATHBIX THIOB 
MOpoy MW COOTHOIMCHUA MevKY HAMM. 3 

4. B paspese ocagounom rommu dsanaquom TypkmMenum HaMe- 
YaeTCA OMpPeNCICHHAH MWOKAIMsalWA MOpoR c XapaKTepHHIMH KOMI- 
WeKCaMH MAarHuTHbIX CBOMCTB (T. @. MarHMTHBIX TUMOB mopoy). Oco- 
OeCHHO Cleye?r OTMeTHTb: a) MOBBIMIeHHHIe 3HaYeHUA eCTeCTBeEHHOU 
OCTATOYUHONM HaMArHM4eHHoOcTH OakHNCKMX H KpaCHOURCTHEIX OTJIO- 
menni Uenekena, 6) BEICOKMe 3HAYCHHA BOCIPMAMYUBOCTH UM ecTectT- 
BeHHOM HAaMAPHMYCHHOCTH TadeoreHoBHx OTAoOmeHuH Manoro ban- 
Xana, B) pe3KO TOHUKeHHBIe, MOUTH HYJeBbIe 3HAYeCHUA BOCUPUEM- 
THBOCTH HW CCTCCTBEHHOM OCTATOUHOM HAMATHMYCHHOCTM U3BeCTHA KOBBIX 
TOU, BepXHero Meda H HeEOKOMa — BepxXHeH JopHi bonpmoro ban- 
Xana, r) oOnjee MeyJIeHHOe TOHWKeHMe CHM3Y BBepX 3HAaUeHHM x 
u J, 1A TeppHreHHEIX oTAOMenHHM Bonpmoro baaxana, 1) xoponryy 
BEIEPIKANHOCTh MALTHUTHEIX CBOMCTB BePXHeIIMOUCHOBRIX OTIO7Ke- 
HUM B LOPH30HTAIbHOM HalpaBCHUM, MO-BAJMMOMy, B mpemesax 
Bceelt IIpu6anxancKol yempeccuu u oOpaMaAonjux ee TOPHEIX coopy- 
FKCHUM. 

MBI ycraHOBHJIH, UTO B paspese ocaxouHOn TomMM danagqHou Typk- 
MeHHM IpPMCyTcTbye? PA THMOB DOpoy, OTAMVANWMWWXcA [pyr oT 
apyra WO CROUM MarHuTHbIM cBolictBaM. UToO BEIeIMTbh 9TH THIOB 
H OXApakTCPUZ0BATh UX, PACCMOTPHM TOCTeEHOBATeMIbHO TO KayKTOMY 
BOBpacTHOMY HoypasyeteHuI0 MArHUTHble CBOMCTBa MOpoOR pasiuTHOrO 
oO6nuKa, WpescTaBIeHHbIX B HAICH KOMNeKIUU. 

B vaOn. 18 nepeyncteHh HocIeqOBaTeIbHO, CBepXy BH3, 93TH 
HOposH (BHYTPH KasKkoro KespacTHOro ToApasy_eueHuA — B NOpAyKe 
youtBalomeH MarHuTHOCTH). 

C upyroli cTOpoHbl, Kak MOkazsaHo B ru. I, QA TOTO, KaKOBH 
OyAy? MarHUTHble CBOUCTBa NOPOAb, WaweKo He Oe3spa3sNH4HoO, B ka- 
KOM Bue UpucyTcTByeT B MOpoge wKeme30. ToubkKO OKMCJB sKeTe3a 
M eTO CoOeyjMHeHHA, OOpasyloljwe MAHEparbl Tpynubl WuMHesu (Mar- 
He€THT, Hanp.) ABMAIOTCH MeppOMarHATHEIMM MM, CIIEMOBATeIbHO, MO- 
ryt OOyYCTOBIMBATh BEICOKHC 3HAYeCHHA BOCIPMMMYUMBOCTH, UW, OCO- 
OCHHO e€CTeECTBEHHOM OCTAaTOUHOM HAMATHMYEHHOCTH IWOpObl, Torga 
Kak BCe OCTabHbIe erO COeCMHEHUA, KaK WpaBMuAO, TapaMarHuTHH. 

Vcxona m3 9Tux coodpaskenni, MbI crpylmmpoBantn Bce onpobo- 
BaHHble OOpa3slibl MO MX paciiBeTKe MH pacnoONMOHUAM sTM TpPyMUbl 
B MOPATKC, COOTBETCTBYIOMeM Mepexoxy OT OKpacoK, XapaKkTepu3sylo- 
WX BOCCTAHOBUTCAbHIC YCHOBMA, K OKpackaM, YKa3HBalomu@M Ha 
OKHCIMTeIbHYIO cpery. XOTH BHYTpM KAKO rpymub Bapuanwau 
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Poe. 24. Marnnarnpre cBOlcTBa KaHHO30HCKHX OCAOFHBIX KOMIWICKCOB Sanagnon TypkMeHHu: 
n — IHCHO H8yIeHHHIX OOpasoB. 
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Puc. 25. Maranrubie cBoiicTBa Me30304cKHX OCaMOUHEIX KOMIIeKCOB danannou 
TypkMenwa: n — GHC10 H3ydeHHEIX OOpa3son. 
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Tabsauya 18 


MarHuTHpbie CBOKMCTBA OCAJOYHDIX TOPOL pasaAv4HOre WHTOAOrHYeCKOrO OOTHKA 
(Janaqnan TypkMenua) 

agen ll oS SSS SSS 

%-40°CGSM | Jn-10°CGSM 


oacuaarenealea’ —— 


HpatkKagd uTomormyueckaa 


[lpenestst pene stn] » 




















Tbf KpacHOBATO-KOPpH4HeBAe, 
#KCITOBATO-KOPUGHeBbIe WM KOpPHI- 


_ xapaktTepwcTuKa 2 @ 
fx x = a | mi 
= a 2 OT | 30 = 
: i Os ye ) . 
z| @ por | | Bl or) m/z 
Qib Pauubl posoBaTo-KopaaHeBbie, | 
cepO-kopHyuneBbe Mm ceppie . . . | 7,0; 43,0} 18,8! 0,8] 55,9) 10,4 
» AgdleppntTbhi cepprie . . . . . . « | 10,9} 29,2) 16,8) 0,4) 10,0) 4,8 
! Neap Ilecuanuk cep, TOHKO3sepHHc- 
| Th (Cl. dg Uo Bebepy a Kannny- | 
HOMY, 10, 7019) oc 3 Sek eee 104,8)105,0)104,9) 43,4! 43,4] 43,4 
» mua cepa, U3BeCTKOBMCTO- 
aNIeBPHTMCTAH =o. wwe el, 13,1} 44,41 23,6) 1,4/18.3] 5,7 
= » PuIMHbI YepHBie . . ... . 12,5} 17,8} 13,9] 0,4) 2,3) 4,9 
2 » AdeBpOJIMTHE WM TWecKH  KeJITO- 
= BaTO- HM 3esenoRpaTo-cepple . . . . | 8,0) 11,6; 9,6] 0,41 1,9) 1.2 
> Neak l'IMHE! MB8BeCTKOBUCTHIe, cepble | 15,2; 23,8] 19,0] 11,8! 17,6] 14,3 
» [sIMHHI 3eeHOBaTO-cepEle, H3- 
BeECTKOBHCTHIC, CIOMCTBIE . . . 4,2; 11,0} 8,5) 0,41 4,7) 1,4 
Nek PuaMHb MW TIMHUCTHIe auleppoun- 





HEBO-CCphle 2 6 1 ee ee 9,5] 37,0) 21,9} 1,0) 31,5! 10,5 
» [ulmHbI 3esIeHOBaTO- H rouwyOo- 
BATO=COPbIOMg 6 es) we he hes 8,9] 18,5} 11,2) 0,2) 4,8] 41,3 
» Ilecku 1 asleBpo.taTel cepple . . | 5,7) 22,7} 10,1/ 0,0) 3,5} 4,5 
Neak--ap| AeBpouuTH MW CYrIHHKM po- | 
7 30BaTO-cepple . ......... 12,3) 33,4] 23,9} 1,8 | 11,4] 9,8 
os » Pimust Ww rannncthle ATeBPO- 
Z . | WMTbI KopuuHepple . . . . wl 11,6} 43,3} 16,4] 1,4 | 5,6 | 3,4 
eT » PuaHbI, aJlepposMibl mw necKH 
& 3eJleHble M cepple . .... 8,5] 19,8) 15,5] 0,4 | 2,5 | 1,4 
= » CuaHubl u3pecrKopucte Genre | 1,3] 11,0) 7,0] 0,4 | 2,4 | 4,4 
Cre IlecuaHukK A auleBpouMTE TeM- 
HO- ees ee eee ee: a eee ea oe ee ee eae WM 3sevleHOBaTBIe . . . 12,8 17,4) 16,6] 0,5 | 2,7 | 1,5 
a Neak Pimmubl WH rawHncTble aJleBpo- 
st JMTLI pos0Bble HW CBeTJIO-KOpHy- 
o HO BBIC: <o.-255 46 oe ow ete Sea 11,6] 30,8} 15,0; 0,5 | 37,0} 3,0 
pa » llecuannukn ui aJIeBPOJIMTHL 
= _ |aelIronaro-ceppile .. .. 1. 5,7| 24,7] 13,2) 0,7 | 6,4| 2.9 
5 » ANleBpoIMTH M TIME 3eJ1eHO- 
= BaTo-cepble MW 3eJeHne .... . 8,8] 14,5] 10,41 0.5 | 3,2} 0,8. 
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[podoamenue maba. 18 





x-10°CGSM | J, -10°CGSM 


Rpathkanv dMTosqormyec kar 

















z xapakrepucTuKa [lpejest 9 IT penestn 9 
rr S es a oa bare Pe 
S| & a A 5 
z| 8 ies ee 

Nek Pimubl W alleBpOJIMTEE KOpH4- 

HeBLI€ H KpacHO-KOpHdHeBEIe 13,2) 41,4] 23,2] 1,6 | 15,4} 5,4 

» IlecuaHuku meTOBAaTO-cephie 16,7/136,5| 28.7] 3,4 | 27,7] 6,8 

» MukKpoKOHrJioMepartHt, mecua- 

a HHKM HM aJleBpOJIMTHI 3eJleHOBAaTO- 
cs cepble H cephie ..... 2... 2,9} 32,9) 18,3) 0,4 | 7,8] 3,7 
5 » JIMHbI HW aJIeBPOJIMTEI 3e/1eHOBA- 
Oo TBC.” 35g: ey c8 t ok  A  ce 11,9} 23,8) 13,2) 0,9 | 3,5) 2,4 
2 Pg [PaMubl Kopwunesrie WM KUpHHY- 
S HO-KpacHhle . . 2. + 2 ee eee 16,2/124,9) 54,8] 1,9 |106,6/40,5 
eS » nmubt “ Meprenu seJleHne 6,2) 18,8) 12,.810,7 | 3,6) 4,1 
= Cre Mepreau Kupuwyuno-KpacHple . . | 17,0) 20,3) 19,0} 5,2 | 14,0} 9,0 
» Mepresm, TuIMHbI, aJIeBpOJIHTH u 
necYaHHKu yepHble, cepnle WH 3eJle- | 
HOBaTO-cepble . 2... 1 ee eee 6,2) 21,1) 11,6] 0,2 | 2,6) 1,4 
» VMi3BecTHAKH HM MepreiM Oenbie u 
cBeTaqO-cepple . ... +. 2,6, 7,91 5,2)}0,2 1 2,0) 0,5 
Pg Ilecuanuku Oyppie 12,7| 15,8] 14,3) 5,8} 7,4) 4,3 
» TlecuaHHuKu WH asleppouKThl cepzie 
H 3eleHOBaTO-cephle ...... 3,7) 18,3] 3,4) 0,0] 2,7] 4,5 

» THEI 3eyieHple . . . . - - | 6,7) 17,0) 12,91 0,0} 2,7! 0,9 

» T'auubl ceptle, GeHTOHUTOBKIE . . 1,0) 5,3} 3,6)0,0} 4,3} 0,7 
= » Cuannn Gemnie, usBectKopuctHle | 2,0) 10,7} 6,7) 0,0] 4,7} 41,4 
BR | Cr+J, TlecuaHuku cepble Meprejuctie, 

S IWIOTHDIG . ... Fre a 12,0} 20,7) 18,4) 2,2 | 9,2] 4,6 
is » IlecuaHHKy, asuleBpouMTH w TH- 
O HbI #Ke.ITOBATO-3eNleHbIe uw 3eueHbie | 8,0! 36,0) 14,8] 0,5 | 5,1] 1,9 
A » [nmupl yepupie ..... el. 13,7} 23,7| 18,81 0,2 | 1,9) 4,2 
5 » IlecuaHukn cepple, KBapnespre . | 0,0) 10,0) 5,7) 0,8! 2,4] 4,0 
eal » MspecTHAKH 4 CBeTIIBIe MepremH | 2,0} 7,0} 1,6} 0,0!] 1,2] 0,4 
Je IlecuaHuKa WW asleBpOuIMTHL Ko- 
pwunepo-cephle ..... 1... 10,3] 28,0] 19,2} 1,5 | 25,3) 6,8 
» IlecuanHWkH OxpucTbie ..... 8,0) 23,3} 15,5) 0,7 | 14,2) 3,4 
» IlecdaHHKH WM aieppouuT cepsie 
MH TeMHO-cepple ....... 14,7} 36,6) 22,2} 4,4 | 9,0) 2,7 
» TlecuanwKu um ramus senensie | | 
MW *KeUITO-3eeHbIe . . 1... 8,3| 34,3] 16,6, 0,8 | 4,3) 2,6 
» PuuHb WM aprwisuret yepopie . . | 9,7} 10,0] 9,8) 4,0] 41,4] 1,2 


x WU Jn OKA8IANUCh 3HAYMTCILHBIMU, CPeyHWe BEIMIWHEI UX 3aKOHO- 
MePHO BO3pacTalOT OT 30NCHHX DOPOR K KPacHHIM. OcobenHo pe3ko 
3aBMCHT OT IBeTa BeNMYMHA CCTeECTBEHHOM oOcTaTO“HOM HaMarHH- 
weHHOocTH (cM. puc. 26). 
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SaBRCUMOCTLh MarHUTHHIX CBOMCTB OT IBeTa uMeeT He MpAMOH, 
MyHKUMOHAIDHEIM, a cCTOXacTHMYeCKUM (BeEPOHTHOCTHHIM) XapaktTep. 
OTO O3HayaeT, UTO BeIMIMHA x uU J, BABMCAT HE TONbKO OT WBeta, 
HO MH OT Apyrux dgakTopos. OOsbAcHeHwe 9TOMy dmakKTy Mpoctoe: 
MAaPHATHble CBOMCTBA NOPOAL MOKA 3aBUCeTb HE TObKO OT TOPO, 
B Baye KAKOLO MHHeEpala COePKUTCA 7KETe30, HO M OT KOHVEHTPauAu 
3TOrO MAHepasda, pasMepoB ero 3epeH uw T. 0. KH tomy 2Ke Ha BeT 10- 
POAb, KpOMe 7KeTesHUCTHX MMHEPANOB, BIMAIOT U A pyrue KOMMOHEHTHI 
nopogH. Hecmorpaé Ha BCe 3TO, CBA3b Me@*KAY UBETOM NOPOAH UM ee Mar- 
HUTHHIMM CBOMCTBAMM JOBONbHO CHIbHa: KOIPPULMCHT KOppelAnuU 
MewKIY * WH WBeTom paBen + 0,27, a memay /, u uBetom + 0,52. 





s 3 & Ss 8 3 
Ss & 3 S 
S<ss 8 S Ss ‘3 
o& Ss S§ =: SS ny & XS § 8 
3 S S F¥ @®@ = S S 2% =F ®@ BS 
Q a & s&s = & = S S 8 § & 5 
S Sees &§ S& a # , §© &§ § 8 
e& & | ' S§ ¥* @& BS S 1 SO F€¥ A BW & 
sfes8sFseFsS gees ng F RES 
% 8 > 
ess S§S$S GS SES FPL SESERERSS 
sSOREVUSSE Sf FCFSSTRSTSSES 


Puc. 26. 3apucMMOcTh MexKY OKPACKOM NOPOF HM MX MAN UMTHLIMM CBOMCTBAMM [IA 
HIHOMCHOBLIX OTIOMeHHA danaqwou TypkMenan. 


YuauThBaA BCC BTM BAMCYAHHA, MOZKHO BBIJCIMTb, Ha OCHOBAHHH 
vaOa. 18, CCMb MA€THMTHHX THNOB Topog 10 cmeWaHHOMY IIpMHyAry, 
yYUMTHIBAIOMeMy Kak WBeT HOPOsbl, TAK UH ee MATHATHBIe CBOMCTBA. 
V3 w3m07KeHHOrO ACHO, ATO ITH THB OYAYT ABIATLCA TeHeTHYeCKUMH, 
HOCKOJIbBKY MarHATHHe CBOWCTBa B KasKOM Cayyae OyzyT onpere- 
JATBCA pa3IW4HBIMM *KeesocoxepHaMaMA MMHepasamMu. Xapakrte- 
puctaka 9T4X THOR HOpoy gana B Tabs. 19. 

Pacupejenenne BOCIpMuMIMBOCTH, oOcTaTOUHOM HaMarHuueH- 
HOCcTH W ux oTHOMeHHA (/,/%) WIA KasKOTO MAaTHUATHOTO TUNA TOpoR 
moKa3aHo B Bue rucrorpaMM Ha puc. 27. 

Bune, b rnape 1, mpm onmcaHuu MarHuTHHIX CBOMCTB MMHeEpasoB 
OCayOUHHX MOPO, Mbl WOKasalu, YTO MarHUTHble CBOMCTBA ITUX 
HOpox ompenenAlorcA UX MMHeEPAaNOTMYeCKMM COCTABOM, a TakKe 
MopMOH, B KOTOPOH BCTpeyalOTCA Te HIM WHbIe MAHEPAaJEl. | 
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Tabauya 19 


XapakTepHecTuka MarHUTHbIX THHOB OCAaOYHBIX NOpoy BanaHoit Typrmenini 


= ; 

= x- 10° CGSM | Jn-10°CGSM Infu 

oi a 

fab) ’ 

rr HpatkKad sIMTOJOrM4eCcKaH | 

a xapakTepucTuka Y @ @) 
= eb) b rab) 
ae} = x ; re} 
an = rt ead mr 
fis} com) co 2 = >) - O = 
= 8 5 ke] ol 6 = al eae ar a ae 


4 | Vane, Meprenw 4M ruIH- 

| HHcTHe aleBpOAMTH, Kpac- 

Hbie, KpPpaCHOBaTO-7Ke.ITOBATO- | 

Ww cepdnato- KopHuHeppie . .| 9,5!124,9 20,1 

AJe@BpOHTbh WH cCHJIbHO 

| AICEBPUTUCTLIe T.IKHbL Wo Mep- | | : 
renw, cepple . . . . . 12,0!105,0) 21,8 1,4 | 43,4, 7,5] 0,06} 0,75/0,246 

3 Tlecuanuny nw necuanuc rie | 

AEBPOUUTLI, AKEITHIC, AKESITO- | | | | 

| BATO-Cephie Mecepple . . . ./ 5,9 136,5} 20,5, 0,4 | 27,7] 4,71 0,05! 0,65/0,203 

4 | JVlecuanuku, ageppouurnl, | 

TIMHbI, APIWJIATH WM MepreslH | | 

| FKEVITOBATO-3EICHBIC, 3@JICHBIE | | | | 








0,5 /119,3) 18,0] 0,07} £,85}0,445 


Iw 





























TEMHO-Cepbie M uepHble . . .:) 3,7) 36,6) 14,8, 0,0; 9,0; 4,8] 0,00} 0,35/0,105 
O IlecyaHARH Wo aJleBposmMTst, | | 

Oyphle H oxpucTHie . 2... 28,0) 18,0; 0,7 | 25,3} 5,7] 0,05] 0,9310,232 
6 PUMHbI, aANeBpPOUMTH = | ! ! 

necuanuKn, cepoBato-seule- | ! 





ube, romyooBaro-ceppie 4 
rouyOsle —- BTOpIaHO oOkpa- 











' WeHHbIe KOMUOHEHTHI HECTpO- 
| WBETHDIX TON... . | 0,7} 23,8) 11,4 0,0 | 4,8! 4,3) 0,00] 0,3510,193 
/ M3pectHakn, H3BCCTKO- | | | 


BHACTbIC CHAHTbl A Meprecii | 
Oemble H CBETIIO-cepHie, Necua- | i 
HUKH KBapuesble cepnle, | 
OCHTOHHTOBbIC PIMHb! ~ . . |—=2,0) 11,0 





3,3. 0,0, 
\ | 


i 


19 0,7/—}|— |j— 














CyMMapHy!0 MarHuTHy!O BOCHPUMMUNBOCTh WOpoRE olpeyeunet 
BCH COBOKYHHOCTL MUHepaslOB, BXONAUUX B ee cocTaB, Kak uaMar- 
HHTHBIX HW WapaMarHuTHbIX, Tak W PeppOMarHuTHbIX, xoTaA Hauboub- 
IIylO POJb 3ffecb OyAYT urpatTh UMeHHO deppoMarnHuTHHe MuHeEpaIE, 
KOTOPHle B HepBY!O OUCPeAb OTBETCTBEHHBHI 3a NOBLIMeHue 3HAYeHUM x — 
MarHeTHT HW erO PaSHOBAAHOCTH, MAPTHT, MarreMuT, reMaTHT u IH- 
MoHuT. Hekoropyi0 poab B NOBHIMennU x HOpoyB MOryT urpaTb u 
TapaMaruaTHble COeMHeHMA WKee3sa TakwWe Kak, HalipuMep, cupe- 
PAT, IlupuT HW YTaaHucTble MuHepanbl Hanwune > ke ectrecTrBeHHOit 
OCTATOYHOH HaMAaTHWYeHHOCTH WeIuKOM odOycnoBIeHO UpucyTCTBUCM 
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MeppoMarHUTHEIX MHHEpaOB, UpuIeM BexMUMHA ee OyfeT 3aBMceTL 
He TOAbKO OT MpOMeHTHOTO cOsepRaHuA TeX UAW WHBIX deppomar- 
HUTHBIX MHHeEpasIOB, HO H OT TOTO, B KaKOM MopMe OHH HAXOMATCA 
B m1o0pore. 

B raase I MBI BbIZeIMIM TPM rpynubl deppoMarHutTHElX COCTABIA- 
1OIIMX OCALOUHHIX MWOPON, COOTBETCTBYIOMAX PasiVuHbimM MopMaM 
deppoMarHuTHbIX MHHepanoB: 1) pyquble 3epHa MarHeTHTA Mero pa3- 
HOBARHOCTeH, 2) TOHKOPacceHHHBIM TeMATHT, MArreMUT WU MarHeTHT 
uw 3) pasimuHble OOpas0BpaHaA Mpa, -IMMOHMTAa HW CUyeputa. 


Marnatuble CBOMCTBA KOMMOHCHTOB 9THX Tpymnm pasnmunb. Ca- 
MBIMH BLICOKUMM 3HaYeHUAMM 2% JOJUKHEE OOaqaTb pyauble 3epHa 
MarHeTMTa, Kak HawvOOonee KpyMHble FacTMUL! HaMOONec MAarHMUTHOrO 
MMHepasia; 3aTeM, B MOpAyKe yOnbanuA x, ULyT TOHKOpaccesHHBIC 
MarHeTHT MW MarreMuT, OOpa3s0BaHhA CAyeputTa M UMpUTa, U, HaKOHeL, 
TeMaTUT WU WaMoHUT. BetcoKuMM 3HaveHuAMM J, ROUWKEDI OTAMUATLCA 
YaCTHUbl MArHeETUTA, MAITCMUTA HM, MORKeT OMTL, IMMOHUTA, Onaroyapa 
BOSMOVKHOM TEPMOOCTATOUHOM WAM <OHOFOMEHHOM npitpope J, WM BBI- 
COKOM KOSPUUTMBHOK cue JTHX MUHEpaIOB. OTCIwAa MOFKHO 3aKJIO- 
UHTb, YTO TeppaA rpynna heppoMarHuTHHIX COCTABIAIOUIUX OCAaOY- 
HOH MOPOZb TOWKHA UMeTL BbICOKMe 3HAYeHuA x U ‘pn, Wp yMepexH- 
HEIX 3HaveHHAX /,,/x; BTrOpaH, IPH CpaBHUTeIbHO HEBLICOKUX 3HAaTde- 
HUAX x, OyqeT OTAMYATLCA DOBRIMeHHIMM BeAMUuHaMH J, u I,/x, 
IA TpeTbew, B OCHOBHOM, OyyzyT XapakTepHbl yMepeHHbe M HHOT]A 
BLICOKMe 3HaueHHA x Upm uusKax J, uw I,/x — TOMbKO B Cay4ae 
IMMOHUTAa coOoTHOWeHMe Memry « a J, 3yeCb MOmeT ObITh 06- 
paTHBIM. 


Takum oOpa30M, HO KOMUJIeKCY MarHATHbIX XapaKTePMCTHK TO- 
poup — #, Ln u 1,/% MbL MO*KCM JOBONBHO YBepeHHO CYAMTb O TOM, 
Kako rpyune peppOMarHUTHEIX COCTABNAION{UX OOA3aHbI B OCHOBHOM, 
HaOmoyaeMble MarHuTHbie cBolicTBa. OkpacKa TOpogH YyTOUHACT 
9TO ONpeyeleHuc, NOZBOUAA B OOUbUIMHCTBe ClyyaeB CKazaTb, Kakue 
AMeHHO deppoOMarHuTHbie MMHeEpaAIbl MOJKHO OMUATH B CocTaBe 
nopoyn. B pesyuprate, MyTeM COuOCTAaBeHHA MaTHATHHX CBOHCTB 
M OKpackuH mopoy, oOpasylomjux BEIeIeHHble HAMM CeMb THIOB, 
MOSKHO WIA KaKLOTO TUMA YRA3aTb, IPACYTCTBUNW KAKAX MUHEPaAIOB 
“ B Kako uMeHHO PopMe OOA3aHEI MATHATHBe CBOMCTBA NOpos WaH- 
Horo tuna. Hunte MbI MOMHITAeMCA 9TO CelaTb. 


MarnutTHie cBolictBa NOopoy NepBoro HW BTOpOro THMAa OK, 
B OCHOBHOM ONpPecACHAThCA HaALWuneM ePpOMALTHUTHHIX KOMNOHEH- 
TOB BTOPOM Fpyibl — TOHKOPacceAHBHX ePPpOMAarHMTHBIX MMHEpa- 
aos. Ha 970 yKa3bipaloT Oombitue BenuunHH * u J, — HaMBbICHIMC 
u3 Bcex BcTrpeyenHux. Marnutable cBolcTBa mopoy mepBoro Tuna, 
Kak yKa3bipaeT UX OKpacka, OOA3AHHI, 10 BCell BEPOATHOCTH, TOHKO- 
paccefuHomy TemaTuTy, a CepbIxX Mopoyq Broporo THNMa — MO-BAIN- 
MOM), TOHKOpacceHHHOMY MaTTeMATy SIM MarHeTuty. 
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Puc. 27. Maruurnad xapaktepucTuKa mectu TUNOB OcaqOqHEIxX nOpo_ SanaqHo TypkMenun: n — GHCIO usy4eH- 
HbIX OOpasyos. 
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Tperult tum ocagqounBx nopog ganannon Typkmenun upesctaBsen 
B OCHOBHOM HeCdaHAKaMM MW XapaktTepu3yetcA OoubMIMMN Bapnaly- 
AMM Kak #, Tak U /y. SHAYeHMA w% 3BReCh BCTPeYaIOTCA HanOoubmMue 
M3 BcexX. OqHaKO B CpeqHem 3ayecb x u J, 3HaTMTebHO HUKe, 4eM 
ANIA NOpow TepBHxX FByX Tpyoun, upusem Hu3sku u 3HayeHnA /,,/x. 
Bce sT0 xopomo cormacyeTcA c upeyqmomomKeHueM, UTO MArHUTHBIE 
CBOMCTBA 9TUX NOpOs OOycAOBAeHE B OCHOBHOM, dbeppoMarHHTHEIMU 
COCTABIAIOMNUML TepBok Tpyulbl — pyqHbIMu 3epHaMH MarHeTHTa, 
OT HPOWeHTHOrO cCOfepHKaHUA KOTOPHIX MH 3aBMCAT BenndnHa x u Jy, 
KONeOMHCh B HIMpOKUX mMmpeyemax. 

MTopoypt uetBeproro Tuna, Up OTHOCMTeCAbHO LEICOKUX B Cpe HeM 
3HAYCHMAX 4, OTIMGAIOTCA TOHWKCHHBIMA BeaaunHamMu J, a Jp/x. 
Boupmux 3nayenuit x u Jy 3yecb He BcTpeyaetcH. Bee 970, n0-BaM- 
MOMY, YKa3HIBaeT Ha TO, UTO 34eCb MATHMTHDIC CBOMCTBA B 3HAYNTeAb- 
HOM CTeNCHM ONpCyCHAIOTCH TapaMaTrHUTHLIMMa MMHepasamu. Jlna 
3e1CHBIX MOPOF ITO MOKeT OLITh TMAYKOHMT, A TeEMHO-CepHX M Yep- 
HEIX — cuyepat. EcrectBeHHaA OCTaTOUHAA HaMaTHMGeHHOCTL, Kora 
OHa UMcetcH, OOH3aHa, MO-BUUMOMYy, dbeppoMarnouTHHIM TpumMccam 
B OTHX MMHepatax. B HeKOTOPHIX CayYUaAX, BOBMOMKHO, UrpawT poms 
a pyfHble 3epHa MarHeTuTa. 

Ilgrsit u MectToi Tans upexcTaBeHH WOpozamMu Cc U3MeHeHMAMH, 
KOTOPbI€ MO/KHO KaCCHPUNMPOBATh KAK «ABHO BTOPHIHEe> — B Tep- 
BOM CJlLyuae B OKACIMTCIbHOM, a BO BTOPOM — B BOCCTAHOBMTeCAbHOMM 
cpege. Ilopoqnt natroro tama, pM yMepeHHBIX 3HAaYeHUAX x, 4YACcTO 
OTMIM4aIOTCA HOBLIMeHHHIMH 3HaveHuAMM /, u /,/x, 4TO YKaBHBAaeT 
Ha deppoMarHuTHylO Mpupoxy UX MaTHATHEIX cBoOlicTB. OxpacKa 
STHX MOPOK POBOPUT O TOM, 4TO OCHOBHYW POUb 37eCb HOWKEH UPpaTh 
‘THMOHUT U, MOKET OBITL, OTuacTs rematutT. Tlopoyn mecroro tana — 
39TO, B OCHOBHOM, BTOPH4HO HM3MeCHEHHHIC OPO MepBoro Tuna, O0- 
TEPABWMIMe CBOIO NePBOHATaAIbHYIO KpacHylO OKpacky, M, cCeoBa- 
TENIbHO, JMUMBINMeCH TeMaTauTa. JTH NOPOAH MMeWT, 10 CpaBHeNMIO 
Cc NOpoyaMu HepBoro Tula, OYCHb HU3KMe 3HAMeHHA /y, TOrMA Kak x 
YMeHbMacTcA He B TAKOM cusbyHON crenenu. Wpupoga x u /n 3yecs, 
10-BUAAMOMY, HOCHT CMeWMaHHHM xapakTep; B OOpasoBanun obueli 
BOCHPHMMUMBOCTH Yy4ACTBYIOT OCTaTKM YTemMaTHTa, MapaMarHuUTHEIe 
COMM *Kelle3a — NpPOAYKTH erO U3MeHEHHA UM COXpaHUBIIMecA pyTHBIe 
3ePHa, CCIM OHM MMeIMCh; NepBE uw nocnweqHuil “3 THX KOMUOHCH- 
TOB OTB@TCTBEHHHI TaksKe HW 3a HaMuMe eCTeCTBeEHHOM ocTaTouHON 
HaMarHHueHHOcrTH. 

CeqbMol THIT MOpOA XapakTepusycTcA OYeHb HABKUMM 3Ha4eHUAMU 
xu /,. 3qecb MArHUTHEC CBOMCTBA NOPOAH OMpeyeHI0T, B OCHOBHOM, 
nopoxoobpasylouyve MUHeEpaIb — jMamMarnuTHble (KabuuT) u cma6o 
apaMarduTHble (KBap, TikuucTbe MuHeparb). HeOonpmmue Benu- 
YAHBE eCTECTREHHOM OCTaTOUHOM HaMAarHMYeHHOCTH, NOABIAIOMMECA 
MHOT]a B STMX TOposaX, BbLIBBAHBI CleqamMa MdeppoMarnuTHEX MUHe- 
pawos. 


9 A. H. Xpamon 
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§ 6. Bextop ecrectsennoii ocraTouwnoli HaMarHHyeHHOCTA 
ocayOuHbIx nopoa danaqHon Typkmenunu w j{jpenHee MarHnTHoe 
nose JemMin 


O6wmue 3aKxonomepHocmu pacnpederaenua Hanpaesenui ly 


EcrectBeHHaa OCTaTOUHaA HAMATHMYCHHOCTh W3yTeHHbIX MOpPO, 
Kak ObIIO HOKa3aHO B WpesbyAyMeM pa3sszese rilaBbhl, BapwupyeT WO 
cBoeH BeIMINHe B OVERS WMpOKUX Upepentax. ITO CBA3AHO He TOIbKO 
C PasJIMUHbIM COepsKaHHeM MePpOMAarHUTHbIX MUHeEpaTOB B WOpojlax, 
uo Take MC TEM, B KAKOM AMCHHO MOPMC MPUCyTCTByIOT 9TH MUHE- 
past. Hamu 6nm0 BEIqeMeHO C€Mb MaTHUTHHX THNOB DWopoy; ecre- 
CTBCHHAA OCTATOUHAAH HAMATHMYeCHHOCTh Kaytyoro TakOrO THMAa CBA- 
3aHa C PAasIMUHbIMA MUHeCPaTaMM, BOSHUKIA Ha pasHbIX cTaqMAX Pop- 
MUPOBAHUA TOpo U omKHAa Oblma uMeTb pasauunylo cyqboy. Bee 
970 HE MOO He CKaZaTbCA TakKe HW Ha HallpaBAeHHH BekTOpa ecTe- 
CTBCHHOH ocTaTOUHOM HaMarHUGeHHOCTY, OOYC.IOBMB ero pa3MUHOe 
M@ 3auacrylo CHO#KHOE COMepRaune. 

Jlaxxe upu Geraom mpocmorpe crepeorpamM (puc. 28 u caesyroume) 
MOMKHO WpPUUTH K 3aKJOUeHHIO, UTO HallpaBMeHUA BeKTOPOB eCTCCT- 
HeHHOW OCTATOUHOH HAMATHUYCHHOCTH HACTOALKO pa3sHOO0 pasHbl, 4TO 
BeTpeyalorcA MOUTH WO0OHe snauenua D u J. Onnako mpm Oonee Buu- 
MAaTeJIbHOM PaCCMOTPeHHH MO*KHO 3aMeCTHUThb, UTO OYEHL YACTO BEKTOpAa 
eCTECTBEHHOM OCTaTOUHOM HaMAaTHUYeHHOCTH TpyuNUpywTcA BOKpyr 
TpeX NPeMMyWecrBCHNEIX HanpaBseHu: wepBoro — OuMskoro K Co- 
BPeCMCHHOMY HallpabrcnuioO MarHUTHOTO nOWA demain (Cc yueTOM TO- 
upaBkKH 3&8 TeKTOHMeCKHM HaKIOH COeB), BrOporo — emy IWpoTH- 
BONONOMKHOPLO HM THETbCrO—HanpaBICHAA, COOTBETCTBYIWMero HAaMaArHy- 
YUBAHHIO B COBPCMCHHOM M@rHUTHOM Woe JeMIL, yrKe Mocde cpopmMu- 
poBanuA CTpyKTyp. Onnako YacTo BCTpedaloTcA U UpoMesky TOUNble 
HalpaBIeHWA, a TawkKe — «qukne», Kak OygTo Ob coBepmleHHO 
HPOU3BOJbHEC. 

Paccmarpubaa crepeorpaMMbl (pic. 28 i Calemyiolyuc), MOKHO 
Upulitn K BbIBOLY, UTO Kakgoe BOspac7HOe Tofpasqelwenue OTJIL- 
WaeTCH CBOHM, TOJbKO eMy TpucyuuM, pacitpeyencuucM HaupaBJe- 
HUM BEKTOPOB eCTeCTBeHHOM oOcTaTOUHOM HaMATHNYCHHOCTH. 

HerpyyHo 3aMeTHTb, UTO DTO pazIMINe ONpeyesHeTCA HE TOIbKO 
BOBpacTOM WOpos, HO HM TaKUMM akTOpaMu, KaK JMTOMOTMYeCKUM 
cocTaB OTMIOMeHUH WM TEM, B KaKYIO CTOPOHY WU LO] KAKMM YIJIOM Ha- 
KNOHeHE cou. BosyelicrBue 3TUX MaKTOPOB Ha HAlpaBseHUc BeEKTOPAa 
CCTECTBEHHOM OCTATOYHOH HAMATHMYCHHOCTH BO3MO7KHO TOUbKO B TOM 
caygae, KOrfa ecTecrBeHHasl OCTATOUHAA HAMArHM4eHHOCTh MX Ya- 
CTHUHO HAM WONHOCTEIO HecTAOHAbHa BO BpeMeHH. HecradumbuoctTh 
9Ta UpezcTtaBbaner coOon ja Were KoppesaAnun OTIOMCUHH Kpalue 
HeEKeMATCAbHOe ABNeEHWe, KOTOPOe AONUKHO CHUbHO 38aTPyWHATh CO- 
noctaBleHue paspe3s0B, ecm ue Halitu cimocoOa cro YyUHTbIBATH. 
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E}}{UHCTBEHHBIM 7Ke MBICUMMBIM B HAaCTOHIce BPeMA HaJleHKHbI Wy Th 
yueTa HecTaOHIbHOCTH — BbIABAeHHe MOMHOCTHIO HeCTaOHIbHbIX NOPOT, 
MCKIIOWeHMe WX M3 paccCMOTPeHHA HM ONepMpoBaHue TONLKO TeMu 
N@HHBIMM, KOTOPLle HOAyVeHbl pM Msystenuu cTaOMIbHBIX MoOpoR, 
C OCTOPOKHLIM UPUBMeEYeHUCM TAHHEIX NO DOpoyaM YacTHAHO HecTa-~ 
Ouabubim. Tako oTO0p AaHULIX 11cCOXORMM HC TOBKO Mpa pellenuu 
3ayjau KOPpeCIANMM MW pacijeneHHuA OCAaJOUHEIX TOND, HO WM Ip pe- 
Went! WOOHX APyTHX BOMpOcos, CBAZAHHBIX C BOCCTAHOBJeHUeM 
IPeBNcCrO MATHMTHOTO LOJA emu. | 

Taraum oOpas0m, ja WONyyenvAx MaTepHauoB, KOTOpHe MOTYyT 
ChITh UCHOJIb30BaHb C YeUbIO KOPpeIAUNH UW pacuscnHeHuunA OCaqOuHHx 
TOIL, HCOOXORHMO YMeTb OUpefeuATL CrciecHb «3aCOpeHHOCTU» U3y- 
YaeMOLO pa3spe3a HeCTAOWIbHBIMU, T. C. We peMarHHUCHHBIML WOpomaMy, 
BHIABIATh CTAOMIbHBIe WOPOMb UW YETKO BHIICIATD jAaUHble, KOTOPHIe 
XAPAKTEPUZYIOT COCTOANMe W USMeHCHHC MarHNTHoro vous Seman 
ib OMOXY OTIOVKCHHA OCAILKOB. 

“ro MMCHHO B KaKOM FaHHOM CJyyac OrpaniaeT BCRTOP ec TeCCTBeH- 
HOM OCTATO“UHOH HaMaTHMYeHHOCTH MOpOsbl, MOMKHO CYAMTb TOJbKO 
Ha OCHOBaHMIE COBMCCTHOrO aHadu3a AaHHbIX, MOcTyYeNHbIX u3 [ByX 
MCTOYHMKOR: COMOCTABCHNA HalpaBAcHUA LeRTOpa I, c 9e0MeHTAaMH 
3aJCraHuA Wiacta WH yKasanult Ha Xapakrep nocntTesell ecTeeTBeH- 
HOW OCTATOUHOH HaMAaTHHYeUHOCTH WOPOH. | 

OmHako uUpesKie ueM UpucrymuTb K svTOoM pabotre, HueodOxonumo 
ClclaTb PA], BEIBOJOB, KacalOWUuXcH UpUpoyb ecTecTBeHHOH OcTaTOU- 
HOH TAaMarHHVeHHOCTH JIA KasKLOrO U3 COMU BBINGJeNHEIX HaMH Mar- 
HIUTHBIX THIOB TOpOon. 

Ilopoqnt mepBporo uw RrOporo THunOB — KpacHbic, KOpHuHeBHIC U 
cepble THMWE, MCPredN iW aeCBpOUThE — HOAL3YIOTCA WHpOkKUM 
pacnpocTtpaHcHuHeM cCpequ WasleorcuORex oraomenlit Manoro Bag- 
XaHa, OTIOMKeCHUM KpacHouBeTuol cBurbt Ucaexcna, aKY¥arblIbCKUX, 
almepoHCckux mw O6akunCKNX oTsoAcHDI 13 BeeX Uusy4CHHbIX paito- 
0B. Jlopombuo YacTo OM BCTPCUaTCA CpewM KpacHouBetos Mazoro 
Damxana nH JuMb uspesqKa — B MCAORLIX oTmOs-KeHUHX Magoro mw 
boupmoro Banxana. EcrectBennaa ocTraTouHaH WaMarHnuenuocTh 
MOpof, ITUX THIIOB CBA3aHA, KAaK yAKe YKasblBaNCCb, TO-BUAMMOMY, 
rlaBHbIM OOpa3s0M C TOHKOpacceAHHBIMM YacTHWaMA LeMaTuTa, Mar- 
remuta WM MarHeTntTa. EcrecrBsenHad ocTaTo“uHanH HaMarHuyeHHocTh 
39THX WaCTHIL, CCH ON UMCIOT OOTOMOUHOe WpOoUcxoAtenuec, ABIAeTCA 
OCTATKOM TCPMOOCTATOUNOM WaMarunyecHHOCcTH, UWpucOpereHHol eme 
B COCTABE MATEPHHCKUX WOpos, WAM me, Up jocraTrounoM wesnn- 
Terpaluu, umMcer «oqHosoMcHHyw» upupozy. Ilocacguce cupasex- 
JHBO W JIA WaCTHI, BEIMABIUNNX U3 KONTOULNEIX pacTBopos. Bosuuk- 
HOBeHHe eCTeCTBeEHHOM OCTaTOUHOH HaMaruuucnnocTu ToOpom ob6onx 
THUOB CBA8AHO C OpMelTalveM MarnuTHbIX MOMCHTOB 9THX WacTHIL 
upH oOpas0panun ocayKa B HAMpaBICHHU 3eMHOTO MaruNTHOTO OIA 
rou onoxu. Mp yike yKa3biBaan Ha BLICOKYIO MarHUTHYyIO cTaouab- 

Q* 
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HOCTh TJIaBHBIX HOCUTeIeH ecrecTBeHHOM OCTaTOUHOK HamMarHi4eH- 
HOCTH pacCMaTPHBaeMbIx nopor. Bee se cleqyer OTMeTHTb, YTO B page 
¢yuacb TOHKOPacceAHHHble YACTHILBE reMaTMTa, MarremMuTa WM MarHe- 
THT2 MOTIM WM He COXpaHuTb TepBOHayabHoe HalpaBsenue I, 
(om. ra. I). Kpome roro, B mopozax Mory? IpucyrcTBoBaTh u Apyrue 
pePpPpOMarHATHHe CocTaBJIAlOMue, MArHUTHO HeCTaOMAbHBIC BO Bpe- 
MCHIf. 

PesIoMupyA, MO*KHO CKa3aTb, UTO MOPOAb MepBOTO HM BTOPOTO TUMOR 
MoryT OLITb MarunrnocTaOMIbHbIMH MW, 10 RCeli BEPOATHOCTH, B OFeHE 
MHOrUX CWyuadX HailpaBleHue BCKTOPa cCTeCTBCHHOH ocTaTOUHoOl 
HaMarHAYeHHOCTM 9TMX MWOpoOm ecTbh HallpaBseHue BekTOpa MarHur- 
HOrO NOAA deMIM B WaHHOM TouKe B 9NOxXy oOpas0BaHMA OcanKa. 
[Iupokoe pacupoctpanenue Topo; TUX THIOB B Ipenexax Sanaqnoii 
TypKMeHun ABIIAeTCH OCHOBHOM UpesMocHAKOW NMepcneKTUBHOCTH 
TPHMCHcHAA WaweOMarHATHOTO MecTOjla AH KOppetaAuuu uw pacuse- 
HCHUA OTJOKCHUM, Caralomjux oTy TeppuTopuio. Onnako Heobxo- 
UMO YUMTHBATh, ITO B psjle CAyyaeB, aske Ip OTCyTCTBUM BTropu4- 
HBX M3MCHEHHH, ITM MOPObI MOTYT OKasaTbcA YacTMYHO MepemMarHn- 
YCHHBIMH. 

UsnowkenHoe Xopomo usalocrpupyetca  ecrepeorpadmueckumit 
mpockyuamn (cm. puc. 28—31, 36a, 376, 39), rae npuBenenH Hampa- 
BlenuA I, AH MOpos WepBoro Mw BrOPOrO MATHUTHBIX TUMOB. Byccp 
NpPCACTABICHH MOpOWH pascwwGHOH Maruurnok cTraOumbHOocTH — oT 
MOUTH CTaOWIbHHX (KpacHouLeTube rinnbt Uenekena) mo HecTaOuJb- 
HX B 3Ha4MTeEIbHOU CTeHenu (MamcoreHoBble KOPM4HeBLIe UM Kpacible 
rauuit Manoro Basmxana). 

EcrecTBeHHad OCTaTOUNaA HAMAarHMYCHHOCTH WOpoy tTperTbero 
THA, IpeACTaBNeHHOLO, B OCHOBHOM, ?KCJITHIMM MW CepbIMit MecuaHukaMmy, 
CBAZaHa, KAaK MBI yAtC yKa3bikaln, C PyAHBIMM 3epHAaMM MarHeTMTa 
M erO pa3sHOBMAHOCTeH B COCTaBe TecuanHo-ateBpHTOLOW mpakwun. 
IIpu otxzoxkennM ocayKa 9TH 38Cpua B CTATHCTM4YCCKOM CpeyHeEM pacuo- 
WaraiuCh CBROMMM MarHUTHLIMH MOMeHTaMA 8B HalipaBJIeEHMM 3eMHOTO 
MarHHTHOrO NOJIH aTOM am0xu. OmHakO MHOrOJOMeCHHOe CTpoeHHe 
PYAUBIX 3e€pPeCH CHIbHO TOBMIMaeT BePOATHOCTh TMepeMarHuuuBannA 
uX B HaupaBleHuum COBPpeMeHHOTO 3CMHOrO MAaLrHUTHOTO HOA wu 
MOMHO IWpeqnoTaraTb, ITO HOPOAbl Tperbero THMa OYeHb wacTo Oynyr 
OKA3bIBaTbCA UACTHYHO UI WOUHOCTHIO TepCMarHHuecHHEIML. AITO 
TOWTBepKyaeTcA CTepeorpaduyeckou mpoekmuen puc. 366, Koropax 
xapaktTepu3ycT HalpaBsenue eCTCCTBCHHOM ocTaTOUHOM HaMarnuuycn- 
HOCTH %KCJITDIX MW CepbIX TWeCuaHHKOB KpacHoyBerHouw cBuarE Ma- 
moro banxana. B aTux oTso;RCHMAX TOPORBE TpeTbero Tua mMu- 
poko pacipocTpaHeHet. 

IJopogbr uerseproro tuna, WpexcTaBLeHHbIc 3CNCHBIMM, TeMHO- 
CCPbIMM WM UCPHBIMM WeCuwanWMKaMH, aLeBpOUUTAaMM, TiMAAMM M Mepre- 
NHMM, NOUTH HalleO cTaralwoT TePPpUrenHHyW TOMY cemoMaHa — Bepx- 
uero Oappema boapnioro Bactxana Ww j[OROMbuO WMpOKO pacupoctpa- 
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HeHbI BO MHOTUX J pyrux M3y4eHHEX OTIOMeHUAX. EctecTBeHHAH OCTa- 
TOUHAH HAMATHHMYCNHOCTh BTHX HOpPON, B TOM C&y4uae, KOra Ona 
MMCeTCAH, CBAH3aHa, ILO-BHJJMMOMY, C ILPMHMeCHMM OKMCAOB KeTeza 
B WapaMarHuTHHX MUnepasax, a UHOT Aa TAKKe UC PyHbIMM sepHaMy 
MarueTuTa. OuveBnano, 3ech BeKTOp I], JMMIb O4eHb pey{KO MOKET 
COBMaaTb IO HallpaBseHHwIO © BEKTOPOM B€MHOTO MarHUTHOTO DOA 
9m0xm oOpasoBanua ocayKa. Ha KpyroBEx wuarpaMMax TopoyH yer- 
BepToro THMA MOUTH He MOTy4uIM OTpamkenuA, TAK KaK B TPOMaJHOM 
OONbIIMHCTBC CAyuaeB WX eCTeECTBEHHAA OCTaTOUHaA HaMarHu4deH- 


HOCTb Ohta Meupmie 3 - 107~°CGSM. Bce xe pay ToueK Ha UWpoeKNMAX 
(cm. pric. 296 um 39) coorBercrByloT OOpa3syamM TOpom sToro Tuma; 
BO BCeX CAHYUAAX OHM YKasblBaloT Ha WacTHYHOe WIM WOTHOe Mepemar- 
HHUMBAHHe. 


IIopognt matroro ruma — OypHe uw oxpucThe NecuaHuKA M alleB- 
pouuTh — ReTpevaloTcCA CpeU WameoreHOBHX WU OPCKUX OTNOMenHI 
bonsmoro Basaxana. Ectecrpennad ocraTouHat HaMaTHHYeHHOCTh 
ITUX MOPOM MOMKeT OBIT CBA3AaHA KAK C JMMOHUTOM BTOPUYHOLO Wpo- 
HCXO;/KCHUA, TAK UM C COXpaHUBINUMACA PyTHEIMM 3cpHaMmB MarHe- 
rura, 4acTO, BEPOHTHO, MAaPTUTM3UPOBaHHBIMM. ITO ONpeeuAeT Ma- 
YIO BCPOATHOCTL TOTO, UTO 31eCh MOFKHO BCTPETUTL Takue OOpasllyl, 
BCKTOP eCTECTBCHHOM OCTATOUHOM HAMAarHUYEHHOCTH KOTOPHX oTpa- 
KacT [IpeBuec MarnuTHoe note Semin. Crepeorpaduucckue Ipockiuyn 
puc. 37 a u 41 moKasbIBalwT, ITO OTMOMEeHMA, Tye BCTpevalorcA MOpoMsl 
WATOrO THNa, YACTHYHO WIM HOKHOCTbIO TepeMarHu4enbl B COBPeMeH- 
HOM 3@MHOM MAarHViTHOM o0Je. 


Iecrolt tum mopog oOpasylor BTOPHYHO OKpAaleHHbIe KOMIO- 
HUCHTHE MeCTPONBeTHHIX TOU, — KpacHolBerHonw cBurbt Uenekena u 
naszeorera Manxoro Basxana — 3eNeHble, 3e1eHOBaTO-cephle uw Troy- 
Oobathie PUI, AeBPpOMThE WM ageBpuTucTrble WecuanukKu. ITH 
HNOposbr WOmBepruch BTOPUYHIM M3MCHCHUAM, BhipasHBINUMCA 
B YHRYTOMCHHM OKRUCOB skeesa, B TOM UUCIe WB WepBylo ovepeszb — 
TOHKOpacceAHHOTO reMaTHTa, C KOTOpPBIM Oba ChH3aHa cTaOuIbHaA 
octaTownans HaMaruuyeunocTtb. Haébmioyaeman B HacTOAWee BpeMA 
eCTeCTBeHHaA OCTATOYHAA HAaMATHMYeCHHOCTh CBA3aHa BeCb, O4e- 
BUIHO, C COXPaHMBINUMHCA YwacTMyaMM OKMCIOB (a COXpaHUTbcA 
MOrJM, B MepBylo Oucpeyb, HaMOoNee KpyMuHble U3 HUX), BITOPHYHIMH 
TposwyKTaMU WX U3MCHCHHA, a TAK*KC C PYAHBIMM 3ePHAMU, eCAM OH 
umeluch. Takum oOpa30M, ecCTeCTBeHHaA OCTaTOUHAaA HaMAarHu4eH- 
HOCTbh 9THX NOpOs B HACTOMce BPeMA, Kak UpaBuNO, ye HE UMeeT 
HUKAKOLO OTHOLICHUA K J[PCBHEMy Ma@THUTHOMY TOI Seman (puc. 32). 


CenpMol tum nopox oOpasylor BecbMa CuaOOMarHUTHBe W3BeCcT- 
HAKH, MCPreuu, IIMHbI W WecdaHAKH, NOITH He HMelOIMC B CBOeM 
cocTabe CoeqiHeHHi skeme3a. KcrectBenHax OCTaTOUHaH HAaMAaTHMYeH- 
HOCTh 37eCbh B TOsaBIAWWeM OOUbINMHCTBe CLyaaeB WpakTMWeCKy 
papua nyo. Tlopogbt storo Tuna MOAHOCTHIO C1aralwwT AUSBCCTHAKO- 
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BLI€ TON BepXHerO MC.la HM HeEOKOMa — BepxHei iopnt Bonapmoro 
Bamxana W BCTpeqialoTcA Tak*Ke B BEPXHEMeNOBHX oTIOMeHUAX Ma- 
moro bagxana. 

OOpaTumca HeMOcpeACTBEHHO K W3NOFKCHMIO AHUBIX, Kacalommxca 
HaUpaBIcCHMA BeKTOPa CCTeCTBCHHOH oOCcTaTOUHOl! HAaMAaTHHYeHHOCTH 
ocaqOuNLTxX Lopoy sanaguolw Typimenun. 


Yemee pmurunote UBC PLUENAUOUEHOBBIE OMAOMCHUR 


Bakuuckuc oramomKenua Uenekena mpeyictaBteult B Halle Kom- 
ICKUMM T1aBHbIM OOpas0M PO30BaTO-KOPUYHeBLIMM, CePpOBaTO-KOpH4- 
HEBBIMM If CCPhIMH PAMHAMU. ITH TINH OOMMHO TOBONbHO CHIbHO 





Puc. 28. Hanpanaenne ecrecrscuuoli ocraroqnoil naMarumgenHoctTH oTMOmennit 
OakHHcKoro Apyca (Q,) UencKena: 


J — HallpaBienwA L,, CiIpoeKTHPOBAHHbIe HA HUH nomychepy; 2 — cpekuee HanpaBleHu 
n 3 DY; pequee HanpabueHue 
i; 3 — HallpaBsleHile MepeMarHuynpaHit. 


MarHuTHE (fn, — 10,4 - 10~°CGSM) u upunaguenar x IepBOMy 
BTOPOMY MarHuTHbIM tHuaM. Bce oOpa3ibl WOKa3bIBaIwT COracHBIe 
MexKity COOOH 3HaYeHHA CKNOHCHMA WM HAKNOHCHUA BeEKTOpPA OCTAaTOY- 
HOM HaMarHaiennoctu (puc. 28); cpequme ux BenmuunH (Dep = 11, 
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Jop = 54) OamaKu K COBpeMCHHBIM 3HAYCHUAM MArHMTHOTO CKIOHE- 
ana uM MarauTHoro Hakdoneaua (D, = 5, J, = 58). Cunbuaa mar- 
HUTHOCTh, MpwuagNewkHOCTh NOpow K cTaOMIbHBIM MaYHATHBIM TU- 
maM, MaJbit pas0poc BeKTOPOB ecTeCTBeHHOM ocTaTOuHOH HaMarHu- 
YeHHOCTH MW HeBO3MOMKHOCTH OObACHeHMA HaOMIOaeMOrO HalpaBse- 
nua In HAaMAPHMYABAHWeM B COBPeMeCHHOM MarHUTHOM ode OeMJIM 
(amacrnt mayjaiot Ha IOB 141 nox yraama 10—40°) rospopsT o TOM, 
uTo HoAyYeHubte sHateHoA Dep U Jop CCT IEMCHTHE A[peBHeTO Mar- 
aurHoro noma Semam B WaHHOM TOUKe B MOMCHT OTNOMEHMA ITU 
ocaKos, 7. e€. B OakwHCKMM Bek. OrmeTuM ORMH OUeHb Bark 
Makt: HU OMMH oOpasen OakMHCKUX oTIOMenu He MTOKasaz OO paTHou 
namMaranuyennoctu. He Ono oOHapy*KeHO UX MU CpeAM M3sydeHHbIx 
HaMa nopox GSomee MOMOHOTO—HUKHeXAazapCKOrO Bospacta, Te 
20 o6pasn0B, coOpanHnx na “eneKene, au Dep = 2, Joep = 93. 

Anumeponckua apyc (N,ap) Ha WoKHOM KpbULle UenekencKon 
CKilalkM UpescTaBAeH TOIbKO CBOUM HW/KHUM UW HWKHeM WCcTbIO cpell- 
Hero NOFbApyca. JTa TOMMA UpesAcTaBeHAa B KOWTeKTAA oOpa3sllamy, 
oroOpaHHHIMM 0 BCell KOLOHKe WapaMd wepes KaskK{ble 15—20 om. 
Cepie H KOpmM4neBaTO-cephle, CHIbHO aeBPUTUCTHC TIBHEL HW aTeB- 
POUMTH, OTHOCAIJHECA K WepBOMy HM BTOPOMy MarHUTHBIM THIAM, 
TO HallpaBJICHMI0 CCTECTBCHHOM OCcTATOUHOM HAMATHUICHHOCTM Pe3sKo 
nenatca ua ype rpymupt. [hia neppot Dy.» = 1, Jep = 41, a aH 
propolt — Dep = 159, Jep = —24 (puc. 29 a), CrepeorpaMMBI 10- 
KaBblIBaloT peskoe HeCOOTBETCTBHE pamupaBleHui J, oTaX Tpyun Ha- 
mpaBsicHai0 NepemarumnBanua. Marnarnan cTaOHIbHOCTh U UpAHa- 
JeKHOCTh OPO K NepBOMy M BIOPOMY MaTHUTHHIM THMAM YKAsbBaror 
Ha TO, ¥TO Hosyrenubic sHateuna D u J ecth dTeMeHTH [ByX COCTOA- 
nuit 3@MHOrO MarHUTHOTO NOTA B HMKHeE- U CpefHealIMepoHCKoe 
Bpema. Uepubie m TeMHO-cepHle IMB allilcpoHa oOHapysKuIM da- 
cTu4Hy!I0 wm Nomuylo wectaGumbnocts I, (puc. 29 6). 

Vurepecuo orTmeTuTb, 470 HU3EI UM CaMble BepxXM TOMMM HaMarHn- 
UeHH HOPMANIbHO, TOrMa KaK BCA CpeHAA, 66nbman WcTh KOJOHKH 
3aHATa OOpaTHO HAMATHMYCHHEIMM NopoyamMa (Hanpablenue WacTMdHO 
TepeMarHWYeHHEIX OOpaslOB 3feCb TAaKKe yKasblpaer wa T0, 4TO 
TepBoHAvaIbHO OHM ObIM HaMarHuyeHbl o0 patHo). 

AnmepoHcKue OTIOK@HHA U3ydauch HAMM TaKKe Ha Hropexr- 
yare, re OHM WpesCTABeHEI, MO I. W. Monopy [1956] cpoel cpeynett 
qacTbiO. Secbh pa3sBUTHl IpewMyiecTBeHHO CBeTJIO-KOPMdHeBHIC 
ANCBPUTUCTHe THWHEI WU cepble aeBPATH, KOTOPHIC TAaKIKe MOPKHO 
oTHeECTH K NePBOMY MU BTOPOMY MAarHUTHEIM THMAM. Ilo nampaBleHuo 
ecTeCTBCHHOM OCTATOUHOH HAaMArHUYeHHOCTH 3yecbh BIeIAHIOTCA ABE 
rpynunt: ¢ Dep = —10, Joep = 36 a Dep = 188, Joep = —4o. 
Hopmaibuo u oOpaTHo HaMarHadeHHble oOpa3sibl M0 KONOHKe 3feCcb 
rpyuumpylorca B YepesylomuecA Apyr © ApyrOM 3OHbI HOPMaJbHOM 
nu oOpaTHow wamMarHuyeHHocTH. OnHako HEOOXONMMO OTMCTHTbL, ITO 
upupoya aToro YvepesOBaHWA B HacCTOADICe BpeMA He MOMKET CUM™ 
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Pue. 29. H si ee - 
; (AaupaBNeHMe ecTecTBEHHON OcTaTOYHOI HaMArHMGeHHOcTH O107ReHUT aNMepOHCKOrO Apyen Yeserena: a) 
KOPHYHEBO-Cephle MIMHbI MH AICBPHTBI, 6) WePHEIe rawHLl. : eas ia 


J -— Hantpapnenna I, CUPOeKTHUPOBAHHbI€ Ha HUA SHIOIO nowsyehepy; 


i 2— Halipapa : ; 
3-—- cpeqnee Hatipannéune I, PABICHTHY Tay CHPOCKTHUPOBAHUBIE Ha BePAHIIO LoOAYeHepy; 


1A ' 
n tee eR TOPOB, HPOCKTHPYIONMXCA Ha HINKHIOIO HoTye@epy; 4 —cpeqHee Hampanacmne I 11 BEKTODOB 
POCKTIHDPDVIOULIXGA Ha Be PXHTOIO 1owycpepy; jos HalipaBaeune mre DeMariHudiiBa Hit, as Dp : 
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TaTbCH YCTAHOBJICHHOH, TaK KaK Mbl MMCeEM MaTCDHaA TOMbKO HO 
paspesy C CeBePHHIM afeHueM COCB H HANpaBAeHNe HAaMAarHMeH- 
HOCTH TpyNUb «HOPMaJbHO) HAMAPHHYCHHHIX OOpPa3zsyOR Nemur cMIU- 
KOM OJIM3KO, KaK WOKasblBaeT crepeorpamma puc. 30a x Haltpa- 
BACHHIO NepeMarHMIMBaHUA. ITO 3acTaBIAeT MOKA OYCHL OCTOPOMHO 
TOAXOMMTh K COMOCTABEHMIO MATHUTHHIX 30H BTUX OTIOMeHRH Cc 30- 
HaMU, BHeeHHBIMM B almlepone Uenekena, Tak Kak HeU3BCCTHO, 
B KakOH cTelleHa MepBhle OOyCHOBIeHE! COCTOAHMeM MarHUTHOrO 
NOWA JeMIa B alumcponcKni Bex. Hecomnenno, O4HaAKO, UTO WaHHBIe 
no Kiopenjary ykKa3brRnalor na cyuectBoBaHne oOpaTHoro 3emMHOrO 
MaTHMTHOTO NOWA B aliWepoHCKMit Bek (HAapAaY c HOpMaJbHbIM) 
MB OTOM CMBIC1€ NOTHOCTHIO COrdacylorcA ¢ WaHHAIMH mo UeneKeny. 
Haligcnnble 91CMeHTH 9TOTO NOUA, Kak BUHO 13 CpaBHeHnA cpeqHux 
suauenui D vu J, ovenb Onu3KM AA aTAX WByX pailonon. 


Axyarbiapckue ormomcuua (N,ax) Uenexena mpezctapaennt y Hac 
TORLKO OOpasyamu, oToOpanHbIMa 43 Camoll nuKHel ux uacrn. V3 
HAX TOIbKO Tpa oOpa3na ccpolt aneppuructow rauubl OTHOCAHTCH KO 
BTOPOMY MAarHMTHOMY TITY HM pe3KO BBYeAAIOTCH 3 OCTANbHBIX, 
UpakTHyeCKH HeMATHUTHHX oOOpa3yoL, cBOeH CpaBHUTeCIbHO CHsIb- 
HOH MAFHATHOCTBIO (/y,, = 14,3 .10-°CGSM). Syech Do = 8, 
Joep = O41. O70 HanpaBuenne MeRUT RameKO OF HalpaBJenuA wepemMar- 
HUIMBAaHMA (COM Hajalor Ha ceBep Toy yrstom 30°) uw, 10-BaauMomy, 
IpHOMMsKCHHO COBMaqaer C HAaNpaBeHMemM ApPCRHerO MAPHATHOrO 
NOH B Hayate aKYarbilbCKOTO Beka. 


Bowee NOMHbe paspessl aktarbisa OWL M3y4eHbl Hamu Ha Mawgom 
Basxane mu Huriopeunare. 

Ha Mazom Baaxane akuarbta coven rmaBHBIM 00pa30M po3o- 
BRIM WM CBeTAO-KOPMYNEBLIMH TJIMHaMU, KOTOPHIC MOMHO OTHECTH 
K WepBOMy MarHutHOMy THny. OyHako Ccaeaqyer OTMeTHTb, ITO |TH 
MNOPOMb B UeTOM 3HaIMTCIbHO CBeTICe OKPalleHbl M MCHCC MATHITHEI, 
10M XapaktepHble WOposb aToro tuna. Hak moka3bipaer puc. 306, 
oO paslbl paccMaTpuBaeMEIX MOPOt OOHAPy+KUBAWT CaMble pa3JM4HbTe 
CTCHCHM CTaOHIbHOCTH — OT TOUHOCTHIO HecTraOMIbHBIX. KOTOPBIM 
OTBCYAIOT TOUKM, MOKAIM3yloluecA O13 HallpaBleHuA MepemMaruu- 
SMBanHA YO CyIecTBeHHO cTaOumbubrx. Hecmorpa wa wacTtaunyio 
HecTaOnJIbHOCTh In, oOOpaslbl WOKashIBAIOT ACHY1O TeHJICHUMIO K pas- 
WeueHnIO Ha [Be TpPyWMbl C MPOTHBONONOKHEIME HallpaBJeHMAMA 
I,: oOnacrb, 3aHATAad Ha crepeorpamme TOUKAMH, CUIbHO BLITANYyTA 
B HampaBlenun cepep—ior. Ecam acK0UnTb TOUKU, JeKamue O1n3 
HalpablenkA WepeMarHuunBaHHA, TO CpesqnHe 3HAYCHMA CKROHCHHA 
M HAKTOHCHAA AA oTUX rpyun OyAyt: Dep = —15, Jey = 40u Dy = 
= 173, Joep = —3. Xapaxrep pacnpeyesenua rower Ha CTC PeorpamMme 
NOKASHBACT, ITO Ha NOCIeqHue UUMPI CHIbHO MOBIMAIM YactiIYHO 
flepeMarHuwuenHble oOpasyp. Heo6xoxuman momparka Obia BBe]TeHa 
C HOMO bIO Kpyra tepeMarnninBannA: rouKa (Vey , Jop ) ObIaa mpo- 
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Puc. 30. Hanpapnenue ecrecTBeHHOM OcTaTOTHOH HAMarHAIEHHOCTH BepXHeIMONEH OBBIX OTIOKCHHH: 
a) AKYArEWIbcKWe M almepoHcKue oTOeHMA Kiopenyara, 6) akwarblibcKue oTmomeHHA Manoro banxaua. 


1 — Hanpaspienna Iy, CHPOeKTHPORAHHBIe Ha HW*KHIOIO Nonyehepy; 2— HalipapnennA Ty, CUPOCKTHPORAHHBIC Ha BePXHIOIO monyepepy ; 


3 —cpefHee Halpapsenne 1, ANH (PYNbl HOPMaTbHO HaMarHHveHHAIX HOpow, NpoeKNMA Ha HUKHIOI nONychepy; #—cpeHee Hanpasse- 
une I, AIA rpyanht oGpatHo HaMarHu4eHHbIX MOpod, MPOeKUNA Ha BePXHIO!N nonyepepy; 5 — mpoerimA kpyra nepemar Haina HHA H cpemHer 
| Hallpapsenue 1, cipapienHoe C yYeTOM YaCcTHAHOrO NepeMarHiitBa HAA, 6 — Hallpanazenie mepeMarHuyiipaHnin, 
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UBAHYTAa BOIb Kpyra JO ypoBHA Trpynuubl TOYeK, HaHOONee yaaseH- 
HBIX OT HAUpaBAeHHA DepeMarHMuBaHMA, KOTOPHIe, MO Bcelt BepoaT- 
HOCTH, COOTBETCTBYIOT CTAOUNLHBIM OOPaTHO HAMATHHICHHBIM OO pas3- 
yam. Ilonyyenupte suayenua Do, = 176, Jep = —41 mMomuno cun- 
TaTh UPAOTMWKeCHHEIMM XapakKTePpMCTHKAMM NePBOHAYAIbHOrO nalpa- 
BieHuA I, IH rpynuH OOpaTHO HAaMArHMYeHHHIX MOpPOr. 

HopmasbHo mw oOpatHO HaMarHMucuuble OOpa3siybl WOKANM3yIOTCA 
B paspese akyarblla OlpexeeHibiM OO pa3soM: B CaMbIX HH3aX HB Bep- 
XaX TOMMM HaOTIO_aIOTCA HOPMasIbuble HampaBlennA I,, a cpequAA, 
OONbMaA YacCTh e@ 3aHATAa OOPITHO HAMATHMIeHHBIMA Topoyamn. 

Ha Hiopenyzare cpequaa uactb paspe3a ak¥arbAbCKoro sapyca 
TaKsKe pe lcTaBleHa CheTIO-KOPHYHEBLIMM TUHHaMM WepBOroO Mar- 
HHTHOLO THA. ITH TAWHbI HaMarHMyeHb OOpaTHO (Dep = 184, Joep = 
= —49). Haoxnan uacrb paspe3a uw BepxXHM CNOHKeCHbI MOUTH HeMar- 
HUTHBIMM WOpoyaMu. 

IlonyepkuBaeM TOK TeECTBCHHOCTh W3MeHeHUM HalpaBAeHUA 10 
BC@M M3YYCHHBIM paspe3saM. VITA TOXKCCTBCHHOCTh WPOABIAeTCA He 
TOIbKO B IpeyemaxX kKakoro-1m00 oyHoro pawiona — Maaoro Bau- 
XaHa usu Hropenyara (rye OHO M3ydeHO TO Ba paspe3a), HO HM TIO 
BeeH McCieqOBaHHOM TeppuTopun. Yuureipad 970 oOOCTOATeCIBCTBO, 
a TaksKe IPUHaAIeKHOCTh NOPO K NePpBOMy MAarHUTHOMY THIy u 
BO3MOJKHOCTH BEITCICHUA JJAHHNIX, OTHOCAMWIMXCA K MarHuTHocTabnIb- 
HbIM OOpasljaM, MOMKHO CyelaTb caeqylolue BbIBORHI: 1) MarHaTHOe 
nome 3eMIM, MMe B HAaYANe AKYAPLIIbCKOrO BeKa 3HAK COBPeMeH- 
HOrO MOH, 3aTeM HperepueBaer HHBeEpcuIo HM B TedeHHe GomBMcH 
wacTH BeKa OcTaeTcA OOPaTHLIM, CHOBA CMCHAACh HOPMAJIbHbIM B KOHTE 
akyarblia; 2) HaliqeHHble BelmunHbl Dep U Joep ABUAIOTCA OpHoOan- 
7KEHHEIME 3HAYCHMAMM SJCMCHTOB 3CMHOFO MarHeTH3Ma B SatlajtHou 
TypKMeHuHnM B'TO BpeMA — JIA ABYX COCTOAHMM 3eMHOTO MArHUTHOLO 
TIOJLA. 


Rpachoysemuana ceuma 


Rpacnousetuan cputa Uemekena nanOomec Oorato upeyeTtaBlena 
B HalleH KOTMeKWMA — TpeTbeH “acTbW Bcex OTOOpanHbIX OOpasos. 
Topogn, cmxaratmue oTy cBUTy, pe3KO feATCH na WBe rpyuosl. 
Ileppyio cocTaBaator CANbHO MAarHUTHble PAIWHE WH AeCBPOMUTH Kpac- 
HHX M KOPMUHEBHIX TOHOB, OTHOCAIMecH K TepBOMy MarHHUTHOMY 
Ttauy. Bee onm MOKa3bIBaloT HAlpaBJeHHA BeKTOpPAa ecTeCTBeEHHOW oOcTa- 
TOYHOK HAMAPHHYCHHOCTH, HU B KakOM cTeweHw He Coriacylolmeca 
¢ UpeqnoLomenwem O TepeMarHV4MBaHAn ITUX NOPOT B COBPpeMCHHOM 
3@€MHOM MarHuTHOM node (pic. 31) 3a UCKTIONeHHeM HeCCKOIBKUX 
oO pa3sloB KpacHO-KOPH4HEBHIX TAWH B CpeyqHeH YacTu paspesa, M0- 
BUJJAMOMY, WAaCTHUHO epeMarHuayenHEx. Ho propo rpymue OTHOCATCH 
cuaOOMarHutHbie BrOpM4aHO OKpameuHbte cepbhe, rozyOonatTbte u 
3eNeHble PIMHH, ANCBPONUTH MW Weck, UpUwagewaljue K WecToH 
MarHUTHOK rpyune. ITH NOPOAH DOKasHBaloT HallpaBseHHA BeKTOpA 
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Puc. 31. Hanpaprecnue ecrecrpenuoit ocraTroqHoit HAaMAarHHGeHHOCTH KpaCHOWBeTHEIX PANN OTIOReHHIt KpacHOMmBeTHOH 


cBuThl Uenekena: 
a) ceBepo-3amagqHoe mayenue W1acTtoB, 6) 1ro-BOCcTOUHOe MayeHve W1acToR. 
i — Hatipapdenna 1,, cMpoeRTupoBanHHble Ha - HiVKHIOI TOTych@epy; 2 — HalpaBueHnaA In, CUpceKTHpOBaHHbie Ha BePXHIOW Moycwepy; 


3-— cpemuee Hallpapienie I, AA rpyMNbl HOpMadbHO HaMarHHYeHHBIX HOPOR; MpPOeKIHA Ha HUFKHIOWN Mosrycepy; £ -- cpemHee HalparaeHue 


1, MIATpPyOs! OOpaTuo HaMarHnycHAblx Topo; NpoOeKINA Wa BepxHIoI Tocryedepy; 5 - - Halipapsienue repeMarHi4nBaHHs, 
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CCTCCTBCHHOM OCTATOYUNOH HAMAPHMYCHHOCTH, COOTBeETCTBYIMMe MOI- 
HOMY TepeMarHHunBaHulO B COBPeMCHHOM 3@€MHOM MarHMTHOM Irosle 
(puc. 32). Ilo snonne nOHATHEIM IpwainnamM MbI UX MCKIIOUUM 13 
JlambHeuinero paccMOTpCHHA. 

OOpatumMcaA K TopoyxaM mcpBoH rpynnel, xapakrepusylonyumcs 
CTAOMMbHOCTLIO eCTECTBCHHOM OcTaTOUHOM HaMarHuyeHnoctnu. Xapak- 
TCp M3MCHEHHA BCKTOPA CCTCCTBEHHOH OCTAaTOUHOM HAMAaTHUYeHHOCTH 





Puc. 32. Hampapenne ccrecTBCHHOM OcTaTOquOH HaMarHHYeHHOCTH cepbix, 
B3CJLEHOBATO- HW FOTVOORATO-CePbIX T€CKOB HM PLWH KpacnuomBerHOoH CBATH UeneKena: 


1 — nantpancienmA 9,, cipoenraponaniinie Ha WHatnIOIO Marye@epy; 2 — Hallpansenue 
Te peMal HITWNBa HITT, 


B BCPTHKAIbHOM HallpaBseHuM MO KasKOMY M3 ATH U3yYYeHHBIX pa3- 
pe30B kKpacHomBeTHon chuTbht Uenekena oTpasken Ha rpaduKax u3- 
Mencuusa D a J no ataum paspeszam (cm. puc. 49 u 46). 

ComoctaBsenque OTHX rpadukoB GyjyeT UpoBeyeno B C.lesyOueM 
pasyeme rioaph. Celluac +e OTMeETHM HCKOTOpBIe BeCbMa BaxKubIe 
oOiyue akTh, OTHOCAUMeECH K MOposzamM MepRo rpyninl. 

1. Bexropa ecrecrBenHowl ocraTouHOli HaMarHMuennocTtu rpyl- 
IIMpyOTCcH BOKPYF ABYX MpeMMyIecTBeHHHIX HaupaBuennit — o7- 
HOTO, COOTKETCTBYIOMUICTO MA&THATHOMY TIOJTO B MOMeCHT 06 pasoBaHunt 
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ocagka, OM3KOMy K COBpeMCHHOMY 3CMHOMY, a j[pyroro — emy 
IPOTHBONOMOKHOTO, WPMICM UMCTAa HOPMAIbHO H OOpaTHO HaMarHu- 
YCHHBIX OOpa3zioB cpaBHuMBl (puc. 31 un 33). 

2. Hadmoyalorca WH MpOMesKYTOUHBIC MCAYLY ITHMM JBYMA Kpait- 
HUMM HallpaBJeCHWA BeEKTOPa ecTeCTBCHHOH OCTaTOUHOM HamMaryuuder- 
HOCTH, HpuYeM KC OHH UPMXOWATCA Ha B3anaquble pyMOnI (puc. 34). 

3. Amecrca cnabaa CBA3b Me*KAY YIIOM OTKIOHCHMA BekTOpa I,, 
OT M&THUTHOrO MepHjiwaia W a3suMYyTOM TeYeHUA, yCTAHOBIeHHOTO 
mo 3HakaM pxHOu (KoofpuguenT KOppenanun r = 0,24), 

4. Her uiKxakol cBa3u MowKy HampaBsenuem BeKTOpa I, m 9u0- 
MCHTAMH BaJlerauwA CoeB — cpaBun puc. 31a un 316. 

39. OOpaTHo HM HOPMaJIbHO HAMArHMYeHHAIe OOpasybl UMCIOT ONpe- 
HCJICHHYIO TOKAIM8ayMI0 B paspese, OOpasyA OOpaTHO HM HOPMATbHO 
HAMAYHUICHHDIC 30HBI, TpocsekmbalomnecdA TO BCeM TATU mpodr- 
SUM. 

6b. OOpasil c MpoMexKyTOUHEIMIT HalpabscnHuamm BeKTopa I, 
Keerfqa pacwoaralorcA MCHYy ITHMH 30HAMH, XapakTepu3yA epe- 
XOMWHHe CWON. | 

7, OOpatno wt HOpMaJbHO HAMArHNYCHHbe OOpasyE, Kak U OO paslpr 
C HpOMC/RYTOUHSIME HalpaBIcHuAMM BekTOpa I, He ormuuawrcr 
pyr OF Kpyra UN B ITONOTHUCCKOM OTHODICHIE, HU lO KAKMM-3n60 
CKAMHPUbIM MarHMATHbIM XapaktrepuctuKkaM — #, Jy, Ip/x (rab. 20). 


Taoauya 20 


EerecTnennast ocTaTOUHAH HaMarHeteHHoCTh KPacHOWBeTHDIX 
rah Gerexcna 

















OOpasyL ¢ HalipaBuie- Hopmasib- lTpomeny- Eh ies 
HUAMH Ip HbIM Tune OoparHima 
In- 106 CGSM | {2,7 +0,8 ! 9,8 + 1,4 | 10,0-+-0,9 


8. Ho yaiubin C. M. Raryeurosa [H. H. Dopm, 1955], Kpacio- 
HBOTUMCG PITHbE XAPAKTCPU3YIOTCH BHAULTCAbUbIM COTCPRAaANMeEM M*e- 
tesa (B OoubuTHCTBe Cayyack 26%), rorya Kak BTOpMyHO OKpa- 
WICHUbIC HOCK I ATCBPOURTbE MOKA3KIBAIOT BK CHPeHCM LB Tpw pasa 
MCHbINCE COFCPARAUHC Aee3a, OY AYU B TO AC BPCMA HaMHOrO Ooace 
OOTaTDIMH PY HIM BePpHAMM MarneTira, YeM TAUB. 

Jtm Paktbl, & COBOKYNHOCTIT C TipHHaeKHOCTLIO NOpoex nepBoit 
rpyaubl K UCPBOMy MAaTHHTHOMY TITY, WO3RONAW?T ChoTaTh crexyy- 
WMC BbIBO]DI. | 

1. EcrectBeuuad octaTounad HamarnmueHHocTh KpacHouBeTon Ue- 
TeKkela CBA3aHa B OCHOBHOM C *RCHC3MCTLIMM MHnepataMu B PraMnn- 
CTOH Ppakiuu — OWeBALHO, THABHAA POAb 34CCh IpPUHANeEKNT MCAb- 
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Mpacnsie uv xopuyneboie Cepoie u senenobampre nopode! 
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f 10 20 3940 cusr 


Puce, 33. Marnnrunic NapakiepHCTHKA ABYX PPyIUl HOPE KpacnOonBernon CRUTE 
Yenenena, 
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yYaHINMM 4acTHIaM TeMaTuTa U ruporematTuta, KOTOpble BH OOycTOBIE- 
BalOT KOPHUHCBO-Kpacuble TOHA OKpPacky. 

2. EctectBeHHat OcTaTOUHaAH HAMATHMYeHHOCTL 3yeCh BOBHMKIAa 
Upu oOpa3zs0BaHnn OcCasKa WOM ONpeyeuAIOMUM BO3sTelicTBHeM MarHUT- 
HOrO toma Semia ToH sn0xu. I[pu stom nocutenm ectecTBeHHOM ocTa- 
TOUNOH HaMarHUenBOcTH Beam ceOa Kak OONOMONHEIG 4aCTHIST, 








Puc. 34. Haupapnenne ecrectsennoit ocrarogHoli Hamaranuennocru KpacHo- 
IBCTHHIX \-IMH M3 CIOeB, NepexOMHbIX MCKAY HOPMAIIbHO M OO6paTHO HAaMarHugeH- 
HLIMH 30HaMM (KpacHompernan cputa UeneKkena): 


7 — Halipan.icuns T,, clpoeRTHpOBaHHble Ha HIGKHIOIO Noye@epy; 2 — HalpapaeHiA Fy 
CHPOeCKTHPOBAHHble Ha BePxXHiOL Troyeepy; 


OpHeHTAPOBaABIMIMeCA CBOUMM MArHUTHHIMM MOMeHTAaMY B HAlpaBcHuL 
MarHUTHOTO NOTA; FBYVKeHUA *Ke BOTHOM CpexH urpaim BOsMymalo- 
Iy!0 pOwb, BLIZHBaA Ca00e OTKIOHEHMe BeKTOpa I, B cTOpOoHy mpe- 
oOnaqalomero HallpaBlenud Tevenus (OObACHeHMe DTOTO AReHNA — 
cm. B ra. I §1). 

3. EcrectneuHat ocTaTOuHaH HaMarHW4eHHOCTh Opos mepBoll 
rpynubt, OnaroqapA coxpannocTm ee HOCUTeNeM, coxXpaHMach 20 
Halero BpeMeHu;, HalpaBJleHue ee CCTh HAMIpaBAeHMe BEKTOPA MOKAIb- 
HOTO 3€MHOFO MAarHMTHOTO OIA 90XM OOpaz0BaHnA OCaaKa (c HeKO- 
Topo orpemHoctbIo, KoHcino). Topogn ake Bropo rpynms mpu 
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BTOPHYHHX  W3MeHEHMAX, OO YCOBJICHHEIX, mo  coo6mexnnto 
H. H. Wopma, TpoHMKHOBeHMeM CePOBOZOPOAHHIX BO, NoTepaAIU 
HePpBOnATaIbHYW OCTATOUHYIO HAMATHHYeCHHOCTL UW ObINM, WCTM4HO 
WI MOUHOCThIO, NepemMarHMdenH B Oonee N03qHEM MArHUTHOM Ose. 
L, J 
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Puce. 35. Xoy 9eMeHTOB 3eEMHOLO MarHeTH3Ma Ha II-Be UeseKeH B BECK KPaCHOMBeT- 
HOM CBUTH. 


B cBete 3THX BHIBOJOB paccMOTPUM CBOAHEIe Tpaduku U3sMeHeHHA 
CKIOHCHHA WM HAKJOHCHUA, COCTABJICHHHIe 10 JaHHHIM, OTHOCAIIZMCA 
K mopoyaM nepBol rpyNub — oO MaTepmasamM BceX YeTpexX Nepece- 
yeHui xp. Uoxpak (puc. 35). pu onucanuu usmenenui D a J no 
paspesy Oyzem cmeqoBaTh crpaturpaduyeckol cxeme H. H. Mopma, 
pa3s0uBmler0o, HA OCHOBAHHM BEIeeHuA KPYIHHX PMTMOB OCajKO- 
HaKOUACHEA, OOHaKalomyioca na UeneKeue BepXHIOIO 4YaCTbh Kpac- 
HONUBeTHOH CBUTH Ha CeMb MaueKk, UepeHyMepoBaHHEIX HawWHaA 
cBepxy. 


10 A. H. Xpamos 
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lpahuku nokashipaiot HaM4ne PUTMUYeECKOH CMeHI HOPMAaIbHOPO 
uv oOpaTHorO HaMpaBeHUA BeKTOpa ecTeCTBeHHOM ocTaTOUHOM HaMar- 
HHYEHHOCTH WO paspesy, ABJCHMA, COBEPMeHHO AHANOPMIHOLO ycTa- 
HOBJCHHOMY HAMM JI pa3spe3s0B aMMIeCPOHCKOTO UM aKYAarbIAbCKOrO 
ApycoB uw omucanHoro Bbc. MyorouucnenHocth WaHnbx, Onarojaps 
uactomy oTOopy oOpasljoB 10 paspesam KpacHouBeTHol cBuTn Uene- 
KeHa, Wo3Boaaet tenepb Oonee nogpoOuo omucaTh 9710 ABIE- 
Hue. 

PaccmoTpuM xox cKa0HeHuA (puc. 35). Hepsaa, sropan u Bepx- 
HAA WCTh TpeTbeM WawkM Xapakrepusyorca cKOHeHueM, O1u3KUM 
K HyJI0; B CepeyqMHe TpeTbeli Wauku HaOIo“acTcH ObicTpoe U3MCHEHUEe 
CKIOHCHHUA Ha OOpatHoe (DP = 180°), mpm4uem BeKTop octTaTouHoOl 
HaMarHH4cCHHOCTH BpalyaeTcA Ha 3anayq. SHavenMA CKMOHeEHMA, O1n3- 
Kuve K 180°, BElgepKuUBAalOTCA BILIOTh NO HMWKHEM YacTH WATOH TAa4Kd, 
3aTeM KPMBAA BHOBb OBICTPO BO3sBpalaercA K HYJCBRIM 3HaYeCHHAM. 
Ulectad u BepXHAA YaCTL CeAbMOM MaukKM XapakTepu3yIOTCA HEBLICO- 
KMUMM TWOTO/KUTCILHIIMM 3HAYCHHAMM CKJIOHCHUA, a 3aTeM HaOJIIO- 
WacTCH HOBOC M3MeHeHHe CKIOHEHUA Ha OOpatHoc. Kpupan wakJoHe- 
HMA UMCCT CXOJHEIM Buy — OUM3KMM K HYAIO 3HAYCHUAM CKIIOHCHIH 
COOTBETCTBYIOT NOMOMUTCIbHbIC 3HAYCHUA HAKMOHCHUA, a CKIOHCHMAM, 
um oOpatHhim — oTpuyaTcabubic. OrmeTuM, 470 HAKMOHCHHe, Mepelt 
TCM, KAK Pe3KO yMacTb, BOspactaeT TO cBoeH BeMWUnHe. 

Bca kKaptTwHa COOTBeTCTByeT TOMY, 4TO CCBepHbIii MAPHUTHHI 10- 
ioc SemMiM, HaXo_Ach BOWU3M COBpeMeHHOrO ceBepHoro reorpadu- 
4“eCKOTO, B ONpexeICHHH MOMCHT BPeMeHM WaduHacT ABUTaTLcA 
K Try, MpoXoyqMT HAMHOTO Ballaquee Hallero paliona mM WocTuraet 
IOKHOTO WOmOCAa, OCTACTCH BOMU3M MOCNeRHerO HeKOTOPOe BpemaA, 
a 3aTeM BO3BpalaetcA, NPUOMUZUTCHbHO MO TOMY #KC HyTU, B WepBo- 
HavalbHoe mowowenue. IOskubt MarHRTHH WoIoc WBUAKeTCA COOT- 
BeTCTBYOMUM OOpazsom. O6a nOMOsKeHUA MAPHUTHBIX MOMWCOB O4C- 
BUJI0, COBepINeHHO PaBHOUpaBHBl, Tak Kak UWpoOMKUTeEAbHOCTH 
oOonX cocTOAHMM CpaBHUMBEI. 

Bee 370, KOHCYHO, CUpaBeAUUBO, TOKO Bb TOM CJLyyac, CCIM B Ipo- 
Iecce MHBeEPCMM MarHUTHOe MONe SeEMAM COXPAHACT AMMOJMbHbIM Xa- 
paktep. Tak an 970, celfaac cme Heu3sBeCcTHoO. 

Takum oOpasoM, BpemMaA ormomkennA o6naKalomciicH uactu Kpac- 
HOWBeTHOK cBuThl Uelekena MOMKHO pa3sqeuuTh ua ueTbipe reoma- 
THATHBIe SOX: HWKHAA YaCTh CeJ[bMOM TaukuM OTHOCHTCAH K KOUTLY 
1-of sn0xu oOpaTHoro reOMarHUTHOTO MOA, BEPXHAA YacTh ceqbMO‘, 
mecTad UW HU3bI IAXTOM Wa4yKH CooTBeTCTByIOT 1-ol 9T0Xe HOPMAIbHOrO 
NOJIA, OCTAIbHAA YACTh NATOH, YeTBepTaA HM HUKHAA 4acTh TpeTbelt 
nauku — 2-of omoxe o6paTHoro NOH; RepXHAA 4aCcTh pa3spe3a Co- 
oTBeTCTByeT 2-OM 5m0Xe HOPMaNbHOrO reoMarHuTHOrO Toma. Bpema 
OTIOCHUA UZYYeHHOH wacTH KpacnolpeTruou chutes Uesckena, 
CICOBATeCMbHO, COOTBETCTBYCT, IPWMepHO, MONyTOpa MOAHBIM reo- 
MarHUTHbIM PUTMaM. 
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Cpequve 3HaveHHA CKIOHEHMA WM HAKNOHCHUA JIA KarKnol u3 
OTHX 9TOX COCTABNAIOT MocueqoBatembno: D., = 200, Jey = —28, 
Dep a 11, J cp = 34; Dey orn 208, J ep —o —3di, Dep aa 13, J ep == 41, 

Kpacnousetuas cputa na Masom Basxane caomkena B OCHOBHOM 
CepHMM MW JKCATOBATO-CepbIMH PBIXJLIMM WecuaHukaMM, OTHOCATNM- 
MUCA K TpeTbeMy MarauTHoMy Tuy. B stux mecuanukax (pic. 366) 
BCKTOP CCTeCTBEHHOM OCTATOUHOM HAaMAarHMYeHHOCTH B NOsaBsAIOUIeM 
OOMbIIMUCTBe CAy4aeB HANPaBAeH B COOTBETCTBUU Cc UpeAMOMOKeHMeM 
06 MX MepeMarHwuubanHun B COBpeMCHHOM MarHiTHOM Howe Seman 
(ctou mayaioT na IOB 140—170 nog ~ 24—60). To me camoe nab6m0- 
WacTcH B 3eJICHBIX MW 3eNeHOBaTO-cephiIX aNcBpomuTaX WM ramnax. 
/Alpyry!0 rpyliny cocTaBrgIOT KOpuuHeBbIcC MU posoBarTbie aJleBPATH- 
CThIC TJIHHbE WM aNeBPOUMTh, COCPpCAOTOYeHHHIC MpcCuMyMmecTBeEHHO 
B HWKHeCH WM CaMOM BepXHeli uacTAX paspe3a uM Upunajimenkanme kK ne p- 
BOMY MarHUTHOMy THY, a Tak*Ke HeKOTOpLIe HeATORAaTO-cepbie H 
MKCUTbIC NeCwHHKM. Sech BCKTOPA CCTCCTBEHHOM OCTATOUHOH HaMa- 
THMYeCHHOCTH Mer {Ba IpeCMMyWecTBCHHEX HalipaBleCHuA — OHO 
COOTBETCTBYC€T MarHUTHOMY T1010 B MOMCHT OOpasoBaHMA ocayKa, 
OIM3KOMY K COBpCMeHHOMy 3eMHOMy, a jpyroe — emy IIpOTMBONO- 
omRHOMYy (puc. 36a). ITH [Ba HAalpaBeHUA XapaktTcpusywrcd cue- 
Aytoujamu 3naycnuaAMy: Dey = 11, Sep = 58 w Dey = 177, Jey = 
= —40. 

B BepTukaJbui0M salpaBlcnun, KAK HB Mpesbyyymux cayuaax, 
HOPMAJIbHO MW OOpaTHO HaMAaTHWYeHHbIe OOpa3slbl rpyuuMpylorca m0 
30HaM, 4epesyIOMUMcA Mewmpy coOohk. Onako Bauyy Mamoro unecta 
CTAOMAbHHX OOpa3ijOB yCTaHOBUTh TONbKO TO HUM panel Meni Ty 
30HaMMA MW janie oOmee YucnO 30H He yyactca. UerKo BEyicaniorca 
JHUIb TPM BCPXHUX BZOHbI WU OFA HUAKHAA — OOpaTHoM namarnuucn- 
uoctH. Ha otux yuacrkaxX paspe3a UMCeTCH OBOJbHO MHOTO MaTHUT- 
HOCTAOHABHBIX OPO — KpacHOUBETHEIX TINH MU aseBpoaAMToR, Torma 
KAK OCTAIbHAaH UACTh paspe3a 3anATa CCPLIMH MCcKaMU, ecTecTBeEHHaKA 
OCTATOUHAA HAMALHWYCHHOCTh KOTOPBHIX MOUTH MOJHOCTHIO HCC TaOHIbHa. 
BbiyeIHTh 3cCb Z30HbL KarKeTCH J[eOM HeBOsMONHEIM. OxHaKo Jo- 
BOAbHO KpyTOHW wakJIOH UacTOB Ha rO-BOCTOK OOycTOBNBACT 
3HAYUATCIbHOC OTIMINC HalpaBsenuA TepeMarnwunbannA or ob6oux 
MIpCMMyUeCTRBCHHEIX HalpaBblenull MAaTUMTHOCTAONTbHBIX MOpoR. ITo 
HOZBONACT BEIABUTh OOpaslbl, XoTA Ob YacTM4HO CcOXpanuBUIMe 
MCpBOHAYaAIbHOe HalpaBsrcnue J, WH WOMITaTbCAH 110 HMM BLIABUTD 
MaruuTHble 30HbI. 

BoiqeacHue MaruNTHbIX 30H B Cpexueli uactH paspesa mpou3K0- 
J{ULOCh IYTEM YCTAHOBJEHHA, B KAKYIO CTOPOHY OTKONAeTCH Hallpa- 
Benue [, oT HalpaBscHuaA oepeMarnuunmBauua. Manan sernunua 
OTUX OTKIOHCHUM, 3a4acry!0 WOUTH He MpeRbUNAONAX pas6poc na- 
npabsenul T,, OCTABAACT 3HAYHTCABHDIM MpPOU3BOL BO TAKOM anadUe. 
Bee #ke B pe3syabTaTe TAKOTO aHaan3a B CpenHeli yacrTit paspe3a yia- 
JOCh YCAOBHO RBBIICHIATL 4YeThIpe BOHBI. 


t0* 
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Puc. 36. HanpaBpaenwe ecrecTBeHHOM OcTaTOTHOH MaMarHudeHHOCTH OTIOKeCHHH KpacHOHBeTHOM cBHTH Mamoro bawxana: 
a) KpacHonpeTHHle PIHHLI, 6) cephle M *KeITOBATO-cepHle MecKH, AJIeBPOJIMTH HW IIMHEI. 

1—-- naupasseHua Ip, CILpoeKTHpoBaHHEle - Ha HWKHIOIO nolyciepy; 2 — HallpapneHuA I,, CMpoekKTUpPOBaHHHe Ha BEPXHIOIO nomycpepy; 
3 -- cpenHee HalpaByenne I, AA rpyNMbl HOPMaIbHO HaMarHHVeHHbIX NOPON, MpoekWHA Ha BUIKHIOI nonychepy; ¢— cpeyHee Hatlpannenne 
I, ana rpynner OO6paTiuoO HaMaTHHYeHHbIX NOPOM; MpoeKUNA Ha BeEPXHIOFO noxycemepy; 5 — Hallparsienne nepeMarHudyus , 
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OcHoBaHMA, B CTY KOTOPHIX MOJKHO CUMTATL, UTO MBI MOWYYMI 
anuble, XapaKkrepusylomjue MarHuTHoOe Woe deMau B 9TOXy oTIO- 
7KCHHA KPacHOMBeTHOH cBuTH Manoro bamxana, OcTaloTcA TeMH Ke, 
47TO HM B Upesbiyymux cayuanx. HekoropaH wHeolpeszeieHHOCTh 
ocTaeTCH TONbKO B OTHOIMeHMM CpeyHeM wacTM CBUTHI. 

TakuM o6pa30M, BpCMA OTJOKeHUA KpacHOuBeTHOM cBuTH Ma- 
oro BasixanHa, 10-BHUMOMY, MOKHO pasfeuHTb Ha BOCeEMb reOMarHuT- 
HBIX 9I10X, COOTBETCTBYIOMUX YeTHIPeM WOMHRIM (COMarHUTHHM PUT- 
Mam. OTmeTuM, 4TO He TONbKO BCe TPM Mpoii:y HHHX ua Manom Baa- 
Xane pa3pe3a (Toponran, Uancy u Kyipeuk) xXOp ino yKiaqEBalorcr 
B eTY CXCMY, HO M BepXHAA, OOHAKaloMaAcA YacTh KpacHoBerTHow 
cBurht UenckeHa NOAHOCTLW COMOCTABIAeTCA C BepXHel TpeTbO OTJO- 
7KeHMM KpacHoUBeTHOM cBuTbt Manoro Baaxana; B oO0ux cayuaAXx 
BRIICAAIOTCA OHM UM TC KC MarHUTHBe 380HbI, OTBeYAalONMe MONyToOpa 
TreOMarHUTHbIM PUTMaM. 


Tlaaeozenosvie U mesz0z0lickUue OMAONCEHUA 


IlaneorenoBHe oTaomenuxn Mazoro Basmxana, wWpefcTtaBleHnble 
KOPHYHEBHIMH, KOPWYHEBO-KPaCHBIMH WM 3cNeHBIMM TAMHAMM, WO Ma- 
THUTHBIM CBOMCTBAM Pe3KO JeHATCA Ha j[Be HepaBHEIX rpynnb. K nep- 
BOM OTHOCATCA BCe 3eeHble PIMHH. ITH MOpOAH MOUTH HeMarHUTHHl 
Ww KaK lOoKkasbiBaeT HallpaBhenue uX BeKTOpa eCTeCTBeHHOM OcTa- 
TOUHOH HAaMAPHMYeHHOCTM, MOMHOCTBIO HepeMarHHyeHbl B HalpaBJie- 
HUM COBpeMeHHOrO 3emMHOoro MarauTHOro moun. Bropyw, Oouee 
MHOTOUNCHeHHY!O, TpyUMy CocTaBNIAIOT KOPM4neBHIe HM KOPW4HeBO- 


Kpacuble, CH1bHO MaranTuBle (Lp, = 40,0 - 10-°CGSM) rauun. Kax 


woka3biBaet puc. 376, aTH MOposbl B OONLIMMNCTBe CIyyaeB OKa3bl- 
paloTCcA wacTuuHO, a MHOrZa UW MOMHOCTbIO NepemMarHmueHHHMHA. Bee 
JKC BCKTOP CCTECTBEHHOM OCTATOYHOM HAaMAaTHHYeHHOCTH ABHO TATOTeeT 
K JBYM IPOTHROMONOKHEIM [pyr Apyry HaupaBnenuAM. YIIb CKIO- 
HewMH MW HakJOHeHMA, olpefenmiomme oTM HalpaBlenuaA Ob 
HaliiCHbE © ITOMOMIbIO KpyroB lepemarHuunuBannA. dHAaYeHWA UX: 
Dien = 34, Joep = 48: Dep = 208, Sop = —40. | 
Uro kKacaeTca pacIpesxesweuua 0 paspesy HOpMaNbHO uw OOpaTHO 
HaMarHM4eHHHIX OOpaslloB, TO 3eCh TAK/Ke BHABMHeTCA UX Wepejo- 
panne. I[puHumaa BO BHUMaHMe MarHuTHOCTaOMAbBHe HA YCTHIHO 
TlepeMarHuyecHHble oOOpaslibl, B paspese MO?KHO BBIZeCIMTb derTbpe 
MaTHUTHbIe 30HEI, MomHOcTBIO oT 30 xo 200 m. Paspes HaymHaeTca 
CHH3y 30HOM HOPMAJIbHOTO HaMaTrHH¥eHMA, 3a He CefyeT 30HAa 
oO6paTHOrO HaMaTHHYeHWA, CMCHAIOMaAcA 30HOM HOPMAaJIbHOrO Ha- 
MarHH4eHuA. OTH TPM 30HbI COOTBETCTBYHWOT UaNeoweHy UW 90lleny. 
Bepxuad, caMaf MOn[HaA, 30Ha OOpaTHOrO HaMarHM4eHWA OXxXba- 
ThHBaeT HWKHIOLW YacTh OMronena (BHIMe WaweoreHoBHe OTIOKCHHHA 
CpesaloTCcaA HeCOrNacHO WekKaljeit Ha HUX KpacHOMBeTHOM CBATOM mn- 
olena). Cuenyet, OHaKO OTMCTUTb, UTO ITY CXeMy pacileHeHuA Ma- 
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Puc. 37. Hanpapaeuue ectecrpennoit ocrarounoli HamarHugennocTy MaueoreHoBhixX OT1OKeHHH: a) Bonbmon Banxau 
) Mannmt Baaxan. cans 

one Ee a ang : ee nogryemepy; 2 — cone stens ],, CHDOeCKTHPOBAHHHIe Ha BePXHIOIO nonycdepy; 
: * PMa-IbBHO HaMarHWYeHHbIX MOPOA; MPOCKIHA Ha HIGKHIOIO Momychepy; 4 — cpeaHee HallipaBsleHne 
n AIA Tpyonbt O6paTHo HaMarHnyenHplx TOpPOH, NPOCKUNA Ha BEPXHINIO Hosaycwepy; 5 — mpoexumma npyra nepeMarHuwhBaHHA Wf cpeHee Hanpa- 
BoeHne I,, UcipaBswieHHoOe C yYeTOM YacTHYHOrO MepeMarHnynBaHun; 6 —~ HallpaBenne MePpeMarHH4nBaHHA; MPOeKUMA Ha HVKHIOI Momyedepy: 
7 — HallpaBieHie MWepeMarHH4NBaHHA; MpoenmuaA na Bepxniolod Tonycdepy. 
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@OreHOBLIX OTMOMKCHUM MOKHO CUMTATS IMMIb cyryOo nmperBapuTesb- 
HOH, TaK Kak pa pesKom oTOope oOpasyoB oO paspesy (aepe3 30 m) 
M HaUM4YNH HeMarHUTHHIX HW TepeMarHwuenHHhx OOpa3sloB HeECKOJIbKO 
30H MOTO ObITh HpOMyenHo. 

-Tlaneorenosnle oTrmosKenua bonbmoro Banxana mpeqcTraBlenbl 
Rk OCHOBHOM Caa0OMarHMTHBIMM WOposaMu, OTHOCAINMMMCH K 4eTBep- 
TOMY H CCBMOMY MAaTHMTHBIM THUAM. JfeCbh BCTPeyeHbE Take 
Ooee MarHuTHble Oyphie Mecuanuku UATOrO MarauTHoro Tuma. Bea 
TOMA TakaeT Ha CeBep TO, yruamMu, UpeBhimiatlomumu 70°, noayromy 
BLITCIMTh TepeMarHMYeHHble B COBPeMe€HHOM 3€MHOM Oe OOpa3lib 
JJOBOUbHO JterkKO. ITH OO pas CocTraBIAIOT OOMbMIMHCTBO. OctaabHEle 
oO pa3bl eNATCH Ha Be rpylMbl — HaMarHM4eHHHIX B COOTBeETCTBUM 
C HOPMAJIbHbIM, O6103KUM K COBpeMeHHOMY HM OOpaTHHIM MarHuTHhIM 
T1OeM BO BpeMA OOpas0BaHHA ocajyiKa (puc. 37a). Cpequue 3Ha4uenuA 
CKIOHCHHA HW HAKIOHCHHA JIA STMX FBYX TPyU COCTABAAIOT COOTBET- 
cTBeHHO Dyy = 51, Joep = 85 a Dep = 211, Jep = —41. To-sa- 
J[MMOMY, 9TH 3HAYeCHHA, TAK +Ke, KAK HB UPC bIAyIMUXx Ccryyanx, Onu3Ku 
K 2eMeHTaM JBYX COCTOAHUM (HOpMasbHOorO uw OOpaTHOrO) 3eMHOTO 
MarHHTHOTO NOIA B NaneoreHe. OHaKO BbILNCNUTh 30eCh MAarHurTuble 
30HKl He yflaloch — 10 Epaunne caaOoM MarHuTHOCcTH oOpa3ifoB, 
a TakeKe W3-3a MaJIOrO KOJM4eCTBA MarHUTHOCTaOUIbHLIX OO pasioB. 
Bee #e, pacupefeteHue 00 paspe3y HOpMalbHO wf OOpaTHO HaMar- 
HHYeHHHIX OOPasloB OOHapyKuBaeT UX 4YepeOBaHne. 

BKepxXHeMeJOBble OTMOMeHUA KAK Manoro, tak u bonapmoro Ban- 
XaHa, MOUTH LWeAMKOM WpesctaBueHbl Wopomama 1400 HeEMarHUTHEIMH, 
1460 MOMHOCTBIO HIM 4aCTHYHO MepeMarHH4eHHbIMH B HalpaBlenuu 
COBPeMCHHOFO 3CMHOTO M@arHuTHOTO HOA. ToubKO HeCKOIbKO 06 pas- 
HOB MOKa3bBaloT HallpaBseHuA BeKTOpa In, HOBONbHO CHNbHO OTIM- 
YaloujuecH OT HallpaBJeHMA, COOTBETCTBYIOMero MepeMarHuuvBaHHo 
nocse CPOpMMpoBaHuA cTpyKTypbl. Syecb Dep = 32, Joep = 42. 
HonweaHo, IMmIb c OONbUIMMM OrOBOPKaMHM MO/KHO CUUTATh, 4TO 9TH 
3HAYeCHUA ABUAIOTCA 9ICMCHTAMM OJHOTO M3 COCTOAHHM 3eCMHOFO Ma- 
rHHTHOrO NOX B BepXHeMeJOBylo sm0xy. CyimiecTBOBaHHe me Apy- 
Toro COCTOAHMA MAarHMTHOTO IOJIA TO 9THM aHHBIM He OOHapy?Ku- 
BacTcA. 

Hurkgemenonsple oraov#kenua bonbmoro Banxana mpexzcTraByeHbl 
mopofamMu BTOpOrO HW YeTBeEPTOrO MarHUTHBIX THIOB, HPWYeM ICpBbIe 
COCpefOTOYCHHE B HWKHeEM 4YaCTH paspesa, Clarad HuKHealTcKuu 
NOMbAPYC, a BTOPHe pa3sBUTBE TO BceMy paspe3sy. Bca BepxuHaAa, 
OO1bmMaH 4wacTh TONMM Magaer na CB nog yraama 30—35°. Taxkoe 
3aeranue WtacTOB ABJAeTCA 3]fecb HawOOllec HeBHITOHbIM C TOUKE 
3PpeHHA pa3zleleHuA MesKyy coOoH MepeMarHMyeHHHIX COeB WU TeX, 
KOTOPHe OTPaKaloT «HOPMAIbHOe» COCTOAHNC TeOMarHMTHOrTO MOJA 
HWKHeEMeIOBOH sn0xu. Jleno B Tom, 4¥TO cyqAH TO OOMeh TeHReHIUU 
M3MCHCHUA STOTO IOUA pu Mepexoge kK Oouee ApeBHAM 9T10XaM 
(cm. TaOa. 9), MBI HOUKHEI OMMTATL 3/eCbh 3HAYeHUM HaKIOHeEHHA 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


<n A IS = ee me eM I G0 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


152? IFaasa Il 


nopagka 30°, Tr. e. KaK pas TAKOLO, KOTOPOe NOAYIMTCA UpA Wepema- 
THAYUBAHUH WajyjawmMx wa ceBep mom yraom B 30° cnoeB B COBpeMeH- 
HOM MarHaTHoM none Semin (J, ~ 60°). Iloatomy, rombKo nopoyEH, 


Weshy Arg 


CB SNR TE ——2z—=7 3 
Wf? 7\\\. \ 


Puc. 38. Usmevenue HallpaBieHnsa ecrecTBeHHOH OcTaTOUHOM HaMAarHHIeHHOCTH 
10 Npopustio wepes CTPyKTypy, CJO%KeHHYIO HMIKHeAIITCKUMH OTJO7KCHHAMH 
(Bonpoion Banxar). Wpumep MarauTHocraOMsIbHElx HOpor. 





Puc. 39. Hanpapaenne ecrecrBeHHOH OcTaTOUHOM HaMarnv4eHHOCTA Me/OBLIX 
{orzoxenui boubmoro Bauxana: 


1 — HanpaBneuna I,, CMpoeKTHpOBaHHBle Ha HWHHIOIN Noychepy, 2 — Halpapuenwa 1,,, 
CIIPOCKTMPOBaHHble Ha BeEPXHIOW Momychepy; 3 — cpeynee HallpaBnentie I, UA rpynnE Hop- 


MaJIbHO HaMarHHYeHHHX MOpo; MpoeKilvA Ha HUPKHIOIO Woyedepy; 4 — cpemuHee HanpaBpse- 
Hue I, WA rpyllbl OOpaTHO HaMarHHYeHHHIX WOpog; WpoeKWMA Ha BEPXHIOWN WONMycHepy. 


NepBOHadaIbHO HAMATHOYeHHEHe B OOpaTHOM HalpaBJeHUG, T. e. OTpa- 
KaloIjue BTOPOe — OOpaTHOe COCTOAHMe TeOMaTHHTHOTO TOA HiK- 
HeMeJIOBOH 9TO0XH, MOryT OBITL BEIABICHH Impil aHanu3se HalpaBse- 
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nuit [,. Takux oOpa3oB B BepXHell YaCTH paspe3a OKAZALOCh TOMbKO 
ypa (43 OfHOTO O0Ka). Jru Ke OOpasH OKAIATMCh CAMHCTBCHHEIMH, 


yma KOTOpHX J, > 3 - 10~* CGSM uw koropne, creqoBaTeibHo, On 
YUTCHH Mp cocTaBIeHUM CTepeorpaMMbl PC. 

I\pyroe yeno — HWKHAA YacTbh paspe3a, BO-HepBHIX, 3feCb HIM" 
pokO pasBATH Oosee MarHUTHbIe NOposb BTOporo MarHuTHOrO THMA, 
B OTHOMeHUM KOTOPHX UMeeTCA OonbMe HagesKT, UTO UX eCTECTBEH- 
Han OCTATOWHAA HAMATHUYeHHOCTD ABIAeTCA CraOHIbHOM. Bo-BTopHX, 
QTM MOpOMb 3yech CaraloT CTPyKTypy, us0dpaKenuylo Ha PHC. 38, 
qT0 TO3BONHeT AerKO BHIeIMTh He MepeMarHuyenHble oOpasup. Ha 
9TOM yUacTKe paszpesa TAKOBBIMM ABIAIOTCH MOUTH BCE. Ilo nampas- 
JleHMIO BEKTOpa ECTECTBEHHOM OCTATOUHOM HAMATHUUYCHHOCTH OHM Pe3Ko 
WenHTCH Ha Be IpylMbl, CO Cpe—HYMM 3HaYeCHMAMM. Dep = 26, 
Joep = 46 u Dep = 211, Joep = —34. Vimetorca mw wactu4no mepe- 
MarHwueHune oOpa3sibl. OrMeTuM, 4TO HOPMAJIbHO oOpaTHo HaMa- 
THMYeHHBIe COM BNCCh Take YepexyIOTCA Me*Ky CoOOM B BepTUKATb- 
HOM HalpaBeHuM, BUMMO, OTpayKaH PUTMBL TeOMarHMTHOTO TMOJA 
HWEHHeEMeIOBOH sm0xH (puc. 39). 

lOpcexue ornomenua Bonpmoro bamxana, HacKOUbKO MO/KHO 
CYHUTb 10 MMeIOIMUMCA B HalleM paclopsKenuM OOpa3laM, WOAHOCTHIO 
Ui WaCTUIHO TepeMarHw4eHbl B COBpeMeHHOM 3€MHOM MaTrHUTHOM 
noe (puc. 40). Mo oroii mpwanHe BHUYMCINTb seMCHTEL COCTOAHHA 
3eMHOTO MAPHUTHOrO MOWA IOpCKOFO Mepwosa MOMKHO OBO AMIb 
upnOauKeHHO — HyTeM MocTpoeHuA Kpyra DepeMarnu4ubaHuA. ITO 
yano Dep = 32, Joep = 40. Lpyroe cocrosnne TeoMarHuTHOroO HOTA 
0 HaMIMM JaHHBIM He OOHApy?KUBacTCA. 


Hocmoaucmeo Hanpasaenuii ecmecmeennou ocmamouHou 
HaAMaeHUUeHHOCMU No samepasu 


Ze KOHYUB OMCAHMe M3MeHeHUM BeKTOpa CCTECTBCHHOH ocTaToYU- 
HOM HaMarHUYeHHOCTM MO paspe3saM, U3yYeCHHbIM HAMM, KpaTKO OCTa- 
HOBUMCA Ha OUCH BasKHOM BOUpoce O CTeIMeHH MOCTOAHCTBAa Halipa- 
BICHUA ZTOFO BeEKTOPAa BOUL WiacToB, T.e. B WepBAYHO TOPU30H- 
TalubHOK unocKoctu. Mat yke MOYepKUBAIN, UTO H3MeHeHHA Hallpe- 
BIICHUA BeKTOPA eCTeCTBEHHOM OcTAaTOUHOH HaMarHMeHHOCTH WO Ta- 
PAaNNeNbHBIM paspesaM, fake BecbMa yjlasleHHHIM [pyr OT Apyra, 
HOCAHT O[MHAKOBHIM XapakTep UW BHIPeMeHHbIC MarHUTHbIe 30HbI MO- 
ryt OT ComocTaBJeHbl Apyr Cc APyToM. Bosee roro, jake UHMBU- 
yaAbuble CHOW BEIepKuBaloT MO UpocTupanulo CBoe HalpabseHne 
BeKTOpa OCTATOUHOH HAaMarHAYeHHOCTU — ILO KpalineM Mepe B Hpe- 
nenax 5—10 xm. JTO XOpomo BUAHO M3 [MarpaMMbl (puc. 41), rae 
w300paskeHo pacipeyzelenue BeKTOPOB eCTeCTBEHHOM OCTATOUHOM Ha- 
MAaPHHYCHHOCTH ZO a3uMyTaM JA OOpa3sIlOB, B3ATHX CTpOro U3 O;- 
HUX HW TeX Me CHoeB — OMHOTO — B HMKHeEM YacTM MWaeOreHOBbIX 
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OTLOKe HHH Mastoro Baaxana (caoit 11), 3arem—B CaMBIX HU3aXx Kpac- 
HOUBETHOH CBUTE TOTO Me pavona (cnon 12) u eme tpex — B ce- 
peyquue OOnasKalomelica na Uenekene popxueli uacru KpacnonBerHow 
cBurh (cou I, 11, II]). Kasnrit cnont XapakTepu3yeTcsA CBOMM, Ipu- 
CYM\HM TOABKO eMy HallpaB.icHMem BexTopa Ip, upu4em pas6poc naupa- 





Puc. 40. Hanpasnenne evrectpennol ocraroquoii HAMArHMYeHHOCTH W}OPCKHX 
OTIO+#eHHMH bowburoro Banxana: | 


I = HallpaBJeHhA T,, CUPOCCKTHPOBAHHbIe Ha HCHIOIO WouLyepepy; 2 — cpemqnee Haupas.ite- 

Hne 1, — WpoeKUMH Ha HuxHIOIO Nomyeepy; 3 -— MpoeKUNA HDyra WepemMarHw4nRaHHA 

CpelrHee MallpaBleniwe L,, ncupapmeHHoe c yuerom 4yacTHadHoro nepeMarHAyMpanHH; 4 — 
Halipapsienue WwepeMarHwunpaHyn. 


BICHHA WIA WNMBARYaIbHEIX C0Ck HCM3MCPpUMO MeHbIIe pa30poca 
HaupaBscHoM I, TO BepTukadn, T. ec. B UeNOM Aa KaKoli_mu60 TOJUIK 
WuiM ee vacTH. 


IlaneomaeKemusm ocadounors: nopod 3anadnou 
Lypkmenuu (eb1e00dt) 


U3snokenuble BbINIC JAHHBIe MO3BONAOT CiClaTh pxyt OOMMX BEIBO- 
OB O IIpapote ecTecTBeHHOM OCTaTO“HOM HaMarHMyeHHOCTM OcaoF- 
HBX Topo Sanaqnod TypkMenun uw qpeBHemM MaruuTHOM Home Bemau. 
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faneozen MV. Bbarxana 


Cnod If Apacvoubemua, chuma M barxana 
Cnou 13 
c C 





Apacvoubemnas cluma Yenexena 


Crd Lf} 
é 





rd) 


Macwmaé no paduycy 
10 0 0 =o 8 
a 


tH) 
Humepban ocpedrenus 30 





Puc. 414. Pacnpenelenne Bekropa ecrecTBeHHO OcTaTOUHON namarnngenHocTA 
NO Aa3MMyTaM WH OOpa3syoOB, B3ATHIX MO MpocTHpaHhw cj0eB. 


1. Haupapaeune Bekropa ccTecTBeHHOM OcTaTOUHOW HaMarHu4yeH- 
HOCTH OCafOUHBIX Wopoy datagHok TypkmMenuu ompeycrserca ByMA 
PakTOpaMH: APCBHUM MaLrHUTHbIM NOJeM SeMIM MOMeHTa OO pas0BaHHnA 
OcayKa WM COBPpeMeCHHHIM 3€MHBIM MarHUTHbIM IMOJIeM. 

2. AHANIZ3 COOTHOWICHHA Me*KY HallpaBseHueM BeKTOpA ecrTe- 
CTBCHHOH OCTATOUHOM HAMATHHYCHHOCTH MM IJIEMCHTAaMM 3aeraHvA 
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COOTBETCTBYIOUNIUX C1O0eB WO3BOUUA, C OLHOM CTOPOHHI, BLIZeIMTbh Wan- 
Hble, OTHOCAIUeCA K JI PEBHEMY MArHUTHOMY NO SemIu, a c Apyrou— 
BHABUTh WOPOb, COXPaHMBIINe TepBOHaYaIbHoOe HallpaBIeHue BeK- 
TOpa eCTeECTBEHHOM OCTATOUHOM HaMArHUYeHHOCTH. 

3. Ilo kpaitueli mepe 98°, o6pasion, coxpanuBIIMXx MepBOHaaIIb- 
Hoe HalpablcHue BeKTopa Jy, OTpakKaloljee ApeBuee MarHUTHOe Toe 
SeMiIM, IpuHadekKaT K WOpoyam HepBOro HW BTOporo MarHUTHBIX TH- 
non, 3To MOATBE PAR [Aer TEOPETHYCCKUM BHIBO O CBA3H cTaOHAbHOit 
CCTECTBEHHOM OCTATOUHOM HAaMATHHYeCHHOCTH OCATOUHHX DOPOM Cc TOH- 
KOPaCCCHHHBIMM OKNCIAMM Atesesa. 

4. HanOonupmni mpolent MarHuTHOCTaOMIbHHX oOpasyoB co- 
Je peyKUT OTIOKCHHA KpacHolbeTuouw cBuTast Uenekena, 3aTeM, B I0- 
pAgKe yOuBarollero COxepHKaHuA UX, UALYT aNWepouckue OTMOMeHUA 
Yenekena wu Hiopenjara, akuarbibcKkue oTnomenua Hiopeumara, 
akvarblIbCKHe, KpaCHOUBeTHHe UW WaseoreHOBble oTIoKeHuA Maszoro 
Banxana, HWsKHeMeOBbIe OTAOHeHUA Boubmoro Basxana. B octranb- 
HBIX H3YYCHHBIX OTMOMKCHHAX BCTPCVCHH! TUM eMHAYHbIe MATHUTHO- 
cTaOunbubre o6pasiet. Bo sBcex OTIOHKCHMAX BCTPeYaOTCA TakiKe 
YacTHUHO HecTaOHIbHbIe OOpasiih. 

O. Hanpasaenne BeEKTOPa eCTCCTBEHHOM OCTAaTOUHOM HaMarHaueH- 
HOCTH MAPHUTHOCTAOHABHEIX OOpasloB OOnapyKuBaeT 3aKOHOMePHEIe 
WH pe3kve M3MCHeHNA TO pa3spesy, BbIpamaloliuecd B GepesoBaHnun 
MAarHATHBIX 30H C HPAMO IIPOTMBOMOTOMHLIMM HallpaBMeHHAMH BeK- 
TOpa e€CTeCTBEHHOH OCTAaTOUHOM HaMAarHM4eHHOCTH. 

6. Ilpu mepexoye or ofHOM 30HBI K pyro Bexrop I, MeHAeT na- 
ipaBlenve XOTA MW OBONbHO OICTpo, HO TAaBHO, MpoxoyA ue- 
pes 3amaqnHie pyMOn (70 Kpalineli Mepe, B kKpacHOIBeTHOH 
CBuTe). 

7. Cpeqywe 3HaveHHA CKAOHeCHHWA WM HAKJOHEHHA eCTecTBeHHO! 
OCTAaTOYHOM HAMArHHYCHHOCTH JIA HOPMAJbBHEIX MH OOpaTHEIX 30H 
B Ppa3HbIX OTIOKCHHAX PAa3JIMYHHE HW WOKASbIBAIOT OMpesemeHHO Ha- 
IpaBJeHHylO TeCHTCHIMIO K M3MCHeEHHIO © BOBPAaCTOM. 

Hak culeqcTBue dTUX ToOOMenHuM: 

8. Ilomnocthw noyTsepmmaetca rumotesa Xocnepca o puTmMnyuec- 
CKHX U3MeCHCHHWAX MarHuTHOTO NOMA B reonormueckKOM Mmaciuta6e 
BPCM€HH — M3MeCHCHHAX, BbIpakKalouluxcA B TepemMenaX MecTaMM 
MarHUTHbIX TOUIOCOB SEMI, UTO WPOMCKXOAMIO TOBONBHO ObICTpO: 
uepe3s IPOMesKYTKH BPpeMeHU OT HECKOMbKAX COTeCH THICAY JO ecaTKA 
MHJIJIHOHOB JeT. | 

9. Ilepemena nouspnHocrH MarHuTHOTO TonA Seman mpoucxoy_ur 
BCPOATHO ITyYTeM JBIUIKeCHHA MArHUTHBIX MONIOCOB 10 ToBepXxXHOcTH 
SeMIM OT OFHOTO yCTOMUMBOTO BX MOMOKeHMA WO Apyroro, a He Ty- 
TEM Pa3sMarHHiMBaHnA SeMAM, T. €C. YMCHbIUCHUA NOIA WU HaMarHMyu- 
BaHUAl B HOBOM HallpaBMeHHH, MpOTHBOMONO#HOM UpesKkuemy. B Bek 
KpacHOUBCTHOH cCBUTh (cpeqHHuM nWqIMOleH) ceBepHHM MarHuTHBi 
MowC B Wpoyecce MepeMcHbI MONAPHOCTH TeOMaTHHTHOTO TOA [BU- 
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rajicA, MO-BUAMMOMY, MpuOuM3suTeEAbHO 10 MepuyuanHy, UpOXoMA 3Ha- 
YATCIbHO 3alaqHee Hallero paloua. 

10. IlogrsepskgaetcA Haawuue ycTaHOBIeHHOrO WO ApyruM Mate- 
pHaiaM MefNeHHOTO HallpaBleHHOTO M3MeHeHMA 3eMHOTO MaYrHuT- 
HOFO IOJIA, BbIpavKaloljeroca B WepeMeljeHuu TeOMarHuTHOM ocu 
OTHOCHTCJIbHO MOBeEPXHOCTH SeMIH WU COOTBeETCTBYyIOIeM epeMelte- 
HWM PTeOMarHUTHHX mouiocoB. Tak Kak, COrmacHO COBpeMeHHHIM Iu- 
HOTe3aM, MarHUTHOC HOMe SeMAM TecHO CBAH3aHO C ee BpaijeHuem 
Boxpyr ocu (cm. ra. I § 2) u, n0-sugumMomy, B OOMeM UMeIO AAMONb- 
HH Xapaktep, TO HalMyeHHble 10 M@THATHbIM J[aHHEIM DOO/KeHHA 
MarHUTHbIX TMOUIOCOB ABIAIUCh Ob B TO Ke BPCMA HU MOOKCHAAMM 
reorpapuyuecKux MOMOcoB B cooTBeTCTByloMue sm0xu. Takum oOpa- 
30M, Halllm Tanuble TaksKe MOATBepKAawWT HalMwive MepemMelijenhA 
reorpapwuecKUX MOUIOCOB B TeowOrmyecKOM Maciltade BpeMeHH. 
Kpome Toro OM yKa3bIBaloT Ha TO, UTO 9TO NepeMenjenve He Mpekpa- 
THNIOCh WOMHOCTHIO B Tasleorene, Kak cumtaetT Xocuepe [199], 
a TposomKaoch MW B HeOreHe. 

OcraHOBUMCcA HeCKOIbKO 6omee HOApOOHO Ha TpeX TWoCcwesHUX 
BHIBOMaX, HeMOCPeACTBEHHO KacalomjuxcA [peBHeroO MAarHHMTHOrO HOSA 
OeMJIL. 

Eme pa3 noquepkHeM, 4TO Hallie TOAKOBaHMe PUTMMGeCKOrO Ye- 
peqoBaHuA HOPMAJIbHO M OOpaTHO HAaMAFHHYeHHEIX 30H B paspe3ax 
TPeTHYHHIX OTMOKeHuM BanagqHow TypkMeuun Kak CHeACTBUA PATMH- 
4YeCKHX OOPaMmennH NOMAPHOCTH MONA OFHOPOAHOTO HaMarHueHusA 
Z3eMAM ABUIAeCTCH, MO-BUAUMOMY, eCJMHCTBEHHO BO3MO7KHBIM. B caMoM 
jlene, MBI ycTaHOBAIM, 4TO: 

1) usMeHeHuc HalpaBnenuaA BeKTOpa [, pu Mepexoyle OT 30HBI 
K 30He IPOMCXOUT WAaBHO, TpW4IeM KaxkyE pas OMHAKOBLIM OOpa- 
30M, 

2) HOPMaJIbHO HM OOpaTHO HaMAarHWeHHble 30H, KAK MU Mepexo- 
HbIe COM HA B KaKOW cTeNCHM He OTMM4UAIOTCA [pyr OT Apyra oO Apy- 
TUM M@PHMTHBIM CBOMcTBaM, KpOMe HalpaBlleHuA BeKTOpa Ip, 

3) BbITeueHHble MaTHATHHIC 30HbI WpPOCesKMBaIOTCA IO BCeM M3y- 
UCHHBIM HAMM MapaJsIeMbHbIM paspe3aM, ake OTCTOAIMAM JIpyl OT 
mpyra mourma wa 200 km, 

4) purmMmyeckoe uepeqoBaHve HOpMaJIbHO 1 OOpaTHO HAaMArHuM4eH- 
HbIX 30H — ABMCHHC, OTMeCUCHHOe HC TONbKO JIA MeOBBIX M THpeTH4- 
HEX OTIOMeHUM TypkKMeHun, HO HM WIA Apyrux oTOKeHUM — Camoro 
pa3iM4HOrTO BO3SpacTa UM M3 CAMBIX Pa3sIMIHHIX PavOHOB 3eMHOrO Mapa 
(cm. ru. I) — v. e. aBMeHMe, pacttpoctpaHeHHOe 10 BCeH reomormae- 
ckoH KONOHKe, IpwueM ABNeHMe MManeTapHoro Maciitada. 

Ilepstie tpu dakta oTBepralwT Mpesqmomowenue O TOM, UTO Yepe- 
JJOBaHMe HOPMAIbHO UM OOpaTHO HAMATHUYeEHHHIX 30H BH3BaHO, HalpH- 
Mep, HepwoxmiecKuM MOCTYNAeHueM UM OTAORKeEHMeM B COCTaBe OCaKa 
CHOKHEX MeppOMaTHATHHIX  MMHeEpaslOB, Upef\cTaBIABIUUX CO- 
Co TBepAbe pacTBOpH OfHOrO @eppomarnutTuka B Apyrom. IIpu 
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pactlayie 9TUX PaCTBOPOB MMHePAaAIbUBIC 3epHa j[eHCTBUTCAbHO, Kak 
nokasat Hasan [1954], moran mepemcnurh nepBoHayatbyHoe Hanpa- 
BAeHMe BekTOpa I, Ha OOpatTHoOe UW BEI3BaTb OOpaTHy!IO HaMarHuMyeH- 
HOCTb COOTBETCTBYIOMMX COeB, OM WAKO HA WIaBHBIX WepeXOOB Me?K Ly 
30HAMY, HM MONHOM MeHTMYHOCTM MAFHUTHBIX CBOMCTB HOPMaJhHO 
wu OOpaTHoO HaMArHUYeHHIX MOPOjl BYTOM CLyuae He MOYJO Ont OBITH. 

MovkHO cyenaTh clge oOfHO pe_Monomenne: ceppomaruuruete 
MUHePaJbl, C KOTOPHIMM CBA3aHa HaOJIOMAaeMaAH eCTeCTBeHHAaH OCTa- 
TOUHAA HAMATHMYeHHOCTL, MO BceMy pa3spe3sy HMC CAOMHBIM CocTaB 
M HOCAC OTTO+KCHHA OCaKa MepeMarHuTiinch B HalpaBAeHun, 
MPOTHBONOAOAHOM WepBoHavalbuomy. B passuMm4unbrx yCAOBMAX ocan- 
KOOOpaz0BaHMA, KOTOPEIC MOP BO BPeCMeCHM M3MCHATECA puTMu- 
4CCKH, BOBHUKIM MeppOMarHUTHHIe “YaACTHYKA pasuM4HOTO raduTyca 
(pa3mMepon, dopMbI), C pa3smnuHOM crenenbiO crabmabuocTu UX eccTe- 
CTBCHHOM OcraTouHOH HamMarHAyeHHoctu. B pambuelimem 30nb C Me- 
Hee CTaOMIbHBIMA “WACTUIAaMU WepeMarHUTHAMCh B HalpaBleCHAM 3eM- 
HOTO MaruMTHOrO MOA, a CO CTAOMIbUBIMM — OCTaJMch HaMarHiuyeu- 
HEIMM OOpaTHO. B oTomM Cay¥ac MOTO NONYINTECA M WaBHOe “3Me- 
HeHve BeKTOpa I, IPH Wepexogze oT 30H‘ K 30HC, M3-3a TaCTH4YHOLrO 
ICPeMarunAinbanwA, Bee Goce MOJHOTO LO Mepe TOPO, KaK “YACTHMITbI 
CTAHOBATCA BCC MCHC NOAXOLAMIUMN {JI COXpaneCHAA NepBOHaalb- 
HOrTO HanpabueHHA [,. Morso Obttbh uezameTHbIM u pa3smnune B Mar- 
HATHPIX CBOVCTBAX Meaty oOpasuamn c oOparHoll, mpomesKyrounoil 
MW HOPMAJIbHOH HaMarHU4eHHOCTbD. 

OWHAKO B STOM CAy4ac HallpaBscHue BeKTOpa I, B Hepexo_nbIx 
CHOAX [OJGKHO OBO ObF OBITE AelicTBUTeEABHO CTpOro MpoMe*KyTOU- 
HbIM —— TCOMCTPHUCCKH CpeAHUM Me@7KTY JBYMA KpaMuumnt womome- 
HHAMM, BCKTOP Tp Oommen Obl OBE UpM Mcpexoye OT BOHHE K 30HC 
BpawjaTbcA B ILWIOCKOCTH TepCMarHwucHuA, B HaleM CJlyyae (Mageune 
cmocB, OTM3KOe K ceBepHoMy HAM IORHOMy) TOUTH BepTHKaTbHO!, 
a ue ucpes BailayHble pyMOB, kak 9TO HaOmOfacTcA akruyecku. 

C w3noKeHHOH TOUKM 3peHuA OnLN0 Ont HeEOOBACHUMBIM TAKE 
MOCTOAHCTRO CTpPaTHrpamuyeckoro MOMOKCHHA MATHUTHHX 30H B Upc- 
metax Beet danaqnok TypkMcHnuM, a TaKsKe WMpoOKOe pacupoctpanc- 
uve (10 bepTHuKasIH uw 10 TOpu30HTaan) HM OOBCeMeCcTHO OMHAKOBDIt 
XapakiTcp ucpexOBaHHH OOpParHO MW MOPMAJbHO HaMATHUYCHHBIX 301. 

Te ae camble HelpeosqoauMble TpyHocTH BeTpeyaer MOMBITKA 
OObACHHTH BCE 9TO ABICHUC MSMCHCHHEM ICPpBOHAYaIbHO HOpMaJbHOro. 
HalpaBJeuuA CCTCCTBEHHOH OCTaTOUHOM HAaMAaTHMYeHHOCTH Ha OOpaT- 
Hoc B Wpolecce OKRMCICHHA PeppOMAPHUTHBIX MUHCpaNOB (cm. ra. 1, 
$ 1, erp. 36). 

Urak, eMHCTBCHHBIM IpucMJeCMbIM OOBACHCHHCM puTMmyecKoro 
WCpeFOBaHVA HOPMAJIbHO MH OOpaTHO HAaMATHHYCHHBIX 30H B paspe3sax 
oanaquon TypKMenuit Mo?KeT OBITh TOMbKO TONyWCHUC PUTMUYeCKHX 
H3MCHCHHM =MArHUTHOrO MONA SeMIIM B MpOmsOM — TeOMaPHMTHBIX 
putmos. Bee aie, mo“eMy MBI CUuTaeM, 4TO OTH PUTMMYCCKNe “3MC- 
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HeCHUA ABJIAIOTCH AMCHHO U3MCHCHHUAMM DOUA OMHOPOAHOrO HAMALTHU- 
yueHnA SeMaAM, T. @. OXBATHIBAIOT OJHOBPeMeHHO BCIO Semuio? Berns, 
Ka3al0cb Obl, 9TO ABACHHE MOJKCT UMCTb M PeMUOHAILHBIM Xapaktep. 
JlelicTBuTCIbHO, TaKOe WpequonoHKeHHe OLLIO B CBOe BpeMA cyeaHo 
I paxamom un Toppecouom (Torreson) [1951], o6¢acHapmumM Hanname 
o6paTHOM HaMarHudeHHocTH culy pulicKkux nopoy Annanzayell FelicrBaeM 
CHIbHOTO PerTMOHAIbHOLO MOA, BOSHUKMELO pW KAKMX-TO HaM HeN3- 
BECTHDIX WpolleccaX, MpOUcXoAAWuX B HeEApaX TEKTOHMUCCKM AKTUB- 
HBX OOnacTeH. ONaKO Kak Telepb yoKC ACHO, ABMeEHMe PUTMUYECKOTO 
uepeqOBaHvAA HOPMAIbHO H OOpaTHO HAaMATHMYCHHBIX 30H B paspe3ax 
TOPHHIX TOPO], MMCeT HACTONLKO WMpoOKoe pacipoctpanHeHue BO Bpe- 
MeHH MH WpocTpaHcTbe, 4TO TAKOE TOMKOBAHMC KasKeETCH MAJLOBCPOAT- 
HbIM. HK Tomy sKke, 9TO YepceOBaHHe HU B KaKOM crecweHM He CBA3AHO 
© KakuM-100 ONpeeIcHHbIM pexKUMOM COOTBeTCTBylolel TeppuTo- 
pau — ono oOHapyKuBaeTCA KAK B PeOCHHKAMHAIbHbIX (TOPPUOH- 
ckuit mecuanuk Iormauquu), tak 4 B HaaT@opMeuHbIx (By.KaHO- 
reHHO-ocayouHad Tperaunad tromnja IleHrparbaoro maccusa Dpau- 
un) 06 pas0BaHvAX, Kak MPM pesKuMe OLyCcKaHuA (OCaouNbIe TOM), 
TAK HW MOHATUA (AaROBbic ToTOKM p. KonymOun, CIUA). Boxee toro, 
UA KayKOTO ClyyaA MO*KHO TOLOOpaTh CooTBercTBylOMmul perkuM, 
OCYINeCTBIAWMMUCAH Prye-1u00 M B HaCTOAINee BpeMA, a TEM He MEHCC, 
TAKUX CHAbHBIX PeTHOHAIbHBIX Ode, BbISBAaHHHIX rayOuHHbIMi 
upoleccamu, celgac wurge ne twaddiomaerca. 


Obcy wOeHUC NAACOMAZHUMHME OAHHOLE 


Mbl 1p K BEIBOLY, YTO BBIALIICHHOC HAMH YepezOBaHIte MarHur- 
HbBIX 30H 10 H3YUeHHbIM paspe3saM ABAACTCAH CJeRCTBUCM pPUTMAYe- 
CKAX H3MCHCHHH 3CMHOTO MaTHMTHOTO TOA, WPOMCXOAAIUX OHO- 
BPeMeHHO 10 BceM JeMJle, T. €. M3MCHEHHM MONA OJMOPOHOLO HaMar- 
HaucHuA. Llooromy No jjaHHBIM O CpeHAX 3HAYCHUAX CKJIOHCHHA Mf 
HAKIOHEHAA BeKTOpA eCCTECTBEHHOH OCTATOUHOM HAaMAarHWVeHHOCTH JIA 
HOPMAJIBHBIX WU OOPATHBIX 30H MpCHCTAaBAAeTCA BO3MO/KHEIM BOCCTAHO- 
BUTb MOMOMCHHe TeCOMarHHTHOM OCH JIA pa3sqMuubIX 90X, a TeM 
CaMBIM, KAK FrOKOPHJLOCb BHIMIC, MW KOOPAUHATH reorpaduwuecKUX MOO- 
cop oTux 90x. Ilonmyuenuble pesyabrarbl, KaK TCHeph MOMKUO yrke 
YBCpecHHO yTBepxAaTL, Oyy? oTpakaTb peaabublc U3MCHCUMA Mar- 
HHUTHOTO TOJA 3SeMIM B IpOwOM WM ONMCHBAaTh UX, a ue MpocrTo 
ABIATbCH HCKOCH MUKTHBHOM KapTaHoli, T. ce. AMMb yYOOHBIM clOo- 
coOom ws00pasKeHuA TOMYYCHHSIX pesyAbrTaToR. 

IIpexye ueM BPUCTYNUTh K UaMOHKCHUIO Pe3YIbTATOB BEIYINCIeCHHA 
MOJORCHHH TCOMATHUTHBIX JLOJIOCOB JJ PasIMYHbIX 9MOX WO aHHbIM 
Dep H Jep, IPMBCACHHBIM BLING, OTMCTHM, UTO Takoc BETULCTeNHe 
MOET CONCPKATH CHCTCMATHUCCKYIO OMMOKY, KOSHMKAOMyIO BCACL- 
CTBHC TOPO, YTO BEKTOP CCTCCTBCHHOH OCTATOUHOM HaMarHMueHHocTu 
Oy eT BO MHOTHX C1yuaAX OAIKE K POPHZOHTabHO WOCKOCTH, UeM 
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BeKTOP 3€MHOFO MaTHATHOrO NOM 9N0Xu OOpas0BaHHA ocayka. ITO, 
BeCbMa BO3MO7KHOeC, UCKameHue OOycMaBIaBaeTCA BAWAHMeM JByX 
aKTOPOB: felicTBUA CHILI THIKECTH HA YIAMHEHHBIe UM yINOMeHHbe 
wacTHihl — Hocuteau I, a yuuorHesua ocagkos. Tak Kak jocTa- 
TOYHO TOUHO y4eCTh 9TH MAKTOPH B HACTOAIee BPeMA HEBO3MO?KHO, 
MBL He GyjeM BBOLUTE COOTBETCTBYIOIWUX NOMpaBoK. OTrmMeTuM TOIbKO, 
4TO UACTh paccCMaTPUBAeMOM MOLpelMHOCTH HECOMHEHHO Oba yHUG- 
TOMCHA IPH UCMpPaBNeHAM PesyNIbTATOB WOCpesCTBOM Kpyra Hepemar- 
HUWMBaHA. 

Barucienve cpeqHHxX 3HaveHMM CKJIOHCHUA HW HaKJIOHeEHMA JA 
TOM HM WHOM 9NOXM BeEAOCh TeM *Ke cCMOcOOoM, ITO HW BHIMMCTeHue 
Dp uJep AIA pasiM4uHHXx rpyun nopog. Bee januble, oTHOCAD\MECA 
K OFHOM snexe, oObenMHANUCh. Cpequme 3Ha4eHHA CKIOHeHHA U 
HAKJLOHCHHA BHMACIAIMCh IyTeM TeOMeTPHYeCKOTO CIOKeHHA ejlH- 
HUYHHIX BeKTOPOB, XapaKtTepu3yloujux HaupaBlenuaA In, upnuem 
aA oOpaTHO HaMarHHYeCHHEIX NOpos Opalocs WWwaMeTpaAbyO IpOTUBO- 
Toso#HHOe HAallpaBlleHve; 38aTeM, NO YACAY eCAMHMYIHEIX BeEKTOPOB Nh 
uw UX reomeTpuyeckKow cymMMe A, BLYYUCMAICA paguyc Kpyra JoBepHA a. 
B rom cayuae, Korga Oba yuTeHa YacrH4unad MarHuTHAaA HeCTAOMIb- 
HOCTb Hopoy, 4 Aanuble Ob COOTBeTCTBY10IjMM 00pa3z0M UCIpaBjAeHH, 
CYMMAapHble COCTaBAIONMe eMHHWYHEIX BeKTOPOB MO OCHM TAaAKKe 
UCIpaBIAIUCh B COOTBeTCTBHM C HOBLIMM D,,p u /cp, IPM cOoxXpaneHua 
Bemmunun f, 

PesyubTaTh upuBeyeHbt B ram. 21. | 

IIpuneyenuble B 9TOM TAOIMMe KOOPAMHATH XOPOMIO yKAaATbBAaAOTCA 
B WOCMeTOBaTeCAbHOCTh M3Me@HEHHM KOOPAMHAT CeBepHOrO Toca, KO- 
Topax mpuBeyeua B TaOn. 9u10(ra.1, $2 ctp. 59—61). Jru nocneqHMe 
TaO abi, XOTA nw Oba COCTABNeHLI C yAeTOM HAMAX pPe3syAbTAaTOB, 
OCHOBAaHbI, TlaBHhIM OOpas0M Ha He3aBUCAMHX AUTepaTyPHbIX MaH- 
HHX. Xopomee cormacue TeX HU [pyruxX MO3sBOAeT, M0 HAaMeMy MHEC- 
HMO, yTBepsKyaTb, 4TO XapakTep W3MeHeHHMA [TeOMarHMTHOrO TOJA 
HW Murpall“m WOWCOB B TeYeHMe TeoMormyecKOM ucTopun demu 
B OOMMX YepTaX yxKe B HACTOATee BPEMA MOMKHO CUMTATL YCTAHOBMEH- 
HBIMH. : 

I{pnOnm;Kenme ceBepHoro ouwca B aKYarhHbcKoe uw allllepou- 
ckoe BpeMA K yMepeHHbiM Mimpotam CepepHow AMepuku u K cebepHOH 
yacta Espoms 3acsyuBaet UpucTtanbyoro BHUManMA. Ecam ata, 
BuepBbie OTMeYeHHAaA, OCOOeHHOCTh ABWKeHUA OOca OyyzeT moz- 
TBepmkyeHa APYIMMM, He3saBMCMMBIMH, WasteOMarHATHbIMA WCcCexO- 
BaHHAMH, @ TOUKA 3PCHHA O BOSZPaACTHOM COOTBETCTBUM pPAa eqHu- 
KOBBIX OTMOKeHuM Esponn u Cepeppok AMepuki akuarbliy uw alie- 
pony [A. WM. Mocxsarun, 1956] nonyaur qanbHelimue No_Kpelienns, 
TO «mpoOeMa JeHUKOBOLO Depwosa» MO/KET OKa3aTbCA 3HATMTEIbHO 
upogBunyTow. He miltaadcbh yTBepwKyaTb, ITO WMMeIOIMMeCA B HAaIeM 
pachopasKeHuH WaseoMarHlitHble JaHHble © HeECOMHEHHOCTLIO CBLe- 
TCEILCTBYHT (BAWAHMe YI.LOTHeEHUA OCaKOB) B NOAbsy TunOTe3HI 
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O CBA3H KJIMMATH4YeCKUX W3MeHeEHHM 3a TOCweqHuM MUNIMOH Her 
¢ Hepemeljennamu cepepHoro nomtoca |Bbaanmap (Blanchard), 1942), 
cletyeT MOAYePKHYTL, ATO ChelMaNbuble WaNeOMarHUTHHe BCCIeNO- 
BaHHA BHE BCAKOTO COMHeHHA OblIM OB cHOCOOHHE pemuTh 97T0T 
BOMpOC — B TONOKATCILHOM LIA OTPHWATeAbHOM CMBICIC. 

Euje pas oOpamaem BHUMARHe Ha CBASb MeKIY CKOpOcThIO Murpa- 
Mw WOOca MH MHBCPCHAMM MAarHUTHOTO noWA demain. JTu uBBepCcuH 
IIPOMCXOFMIA, KAK WOKAsHBaloT HAM JaHHble, TeM dame, yem OI 
Crpee H3MeCHAJIMCh KOOPAMHATH Ooca. Tak, HesHAaYMTeIbHOe HBME- 
HeHwe KOOPAAHAT 3a BpeMA OT CpesHeM Oph! WO Dameorena BKIWUE- 
TELbHO COOTBETCTBYeT, CCAM CYRUTE NO YACIY HAMeYAIOMUXCA B MeJO- 
BEX MW WadeOreHOBHIX OTIO/KEHHAX 30H C NPOTHBOUOAOMKHHIMH Hallpa- 
BieauaMU I,, ne Oomee qecata oOpamenuaM nONApHOCTM 3eMHOrO 
MarHUTHOTO HOA — 3a TWpOMeKyTOK Bpemenu HopsgKa 100 man. ner. 
C wpyro cropouil, TombKO B TeYeHue mAMOTeHA (~ 10 man. xe) 
NOAAPHOCTh MArHUTHOTO LOWA JeMAM UsMeHAACh WO Kpaiipelt Mepe 
13 pa3 m B COOTReTCTBAM C BTUM, U3MeHeEHMe KOopmMunaT ceBepHOro 
Homioca B TeYeHHe DAMOWeHa FOBOABHO 3HAYNTEAbHO. JTa 3aKOHOMep- 
HOCTh NOATBEpPKAaeTCA TAKE WU IMTEPATYPHEIMH JaHHEIME JIA Gomee 


paHHax 9m0x (cm. crp. 61—62). 
11 A. H. Xpamos 
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CpaByenme Mey CoOoH HallMmxX JJaHHBIX, OTHOCAINMXCA K pa3- 
JIM4HBIM OTPe3sKaM TMMOWeHOBOTO BpeMeCHM, WOKa3sblbaeT, YTO Ipo- 
M@KYTKH BpeMeHU, KOTOPBIM COOTKETCTByeT OHA YTeOMarHuTHaA 
gmo0Xa, 00 Kpalineli Mepe NO IlOpAKy BeIM4YMHAI, B WaMOleHe OcTa- 
Bauch OMHAKOBLIMH. JielicrBuTeIbHO, B paspe3saX DUMoleHa da- 
uagHol Typkmenuu ue On1n0 OOnapyKeHO TAKUX pa3siM4n B MOII- 
HOCTAX MAPHUTHEIX 30H, KOTOphle weoOxonmMO OLII0 Ob OO bACHETE 
PasIBIHOM MPOLOVKUTeEALHOCTHIO COOTBETCTBYIOMUX HUM TeOMarHUt- 
HBIX 9I0X. 

IlonyunuTb TOUHYIO BeNMIMHY MpOFOWKUTeAbHOCTM YTreoOMarHUT- 
HOM 9TOXH, OHAKO, B HAaCTOHINee BPeMA He TAK MpoOcto. 

Jromy ceiivac MemaloT Ba OOcTOATeIbCTBa. Bo-nepBHX, MOuHeH- 
mui pasHoook B oupefencHuAX aOcoONOTHOM NposOMKUTeIbHOCTH 
YeTBePTHYHOLO Hepuosa U WAMOMeHa: UepBad OljeHuBaetcs B 200 ThIC. 
[M. tunpr, 1952], 500 ric. [M. HIsapyOax, 1955! ua 1 Man. ger 
[B. B. Benoycos, 19541, a propan — or 6 [M. tHunnw, 1952! go 11 
[B. B. Benxoycos, 1954] mau. ner. Bo-Bropbix, rpanulja MevKay WH0- 
II@HOM MH YeTBeEPTUYHOM cucTreMol B paspe3sax danaquonw TypkmMenau 
IPOBOAMTCH PasNMUHbIMM ABTOPAMM WO-pasHOMy, 4TO CBABAHO C TCM, 
4GrO BONpOC O KOppeTAWUU sTUX Paspe30B C «KNACCHUeCKUMU» paspe- 
3amMu Sanagnol u CepepHot EBpombl Heb3A elje CUMTATh WOUHOCTHIO 
pemeuuim. Jlo HexqaBHero BpCMeHU UPMHUMANOCh, ITO alllleponCcKuu 
UW AKkWVaPrblIbCKAM Apyc UpMHajeKaT K BepXHeMy WAMOleHy, a KkpacHo- 
IBeTHaA CBUTA COOTLETCTBYeT CpeqHeMy WAIMOneHy. OqHaKO B NOCIey- 
Hee BpemMaA Obla BbICKasaHa J[pyraA TOUKA 3peHuA, NOMYYUBMAA WOL- 
jepeKy B Buge mocranopntenua XVIII ceccun Memyynapoyuoro 
reouNOTmuecKoro KOHTpecca «BepXHIOlO Tpauully WIMOWeHa NPOBOAUTb 
nO HosomBe akuarblibcKoro apyca». Torga KpacHoljperHadA cBuTa, 
HOACTHIAeMAaA OTMOMKCHUAMM IOHTMYeCKOTO Apyca M TOKpPhHBaemMaA 
akyuarhiiom, GyferT COOTBeETCTBOBaTh y?Ke cpeyjHeMy HM BepXHeMY 
HJIMOUCHY. 

HecomueuHo, DaweoMarHuTuble aHHbie, COOpaHHble B JOCTaTOY- 
HOM 4HCIe, MOrIM OH CKasaTb pelaloljee COBO B OTMX BOMpocaX. 
Onyaxo celituac wac UnTepecyeT pelienie oOpaTHOM 3ayauu — kak 
TO MMCIONI“MCA OleHKaM aOCONIOTHOTO BO3pacTa MHTeCpecywmux Hac 
OCATKOB, DOLYYATh UpPOOMKUTCAbHOCTL OHOM recOMAarHUTHOM 9m0xL 
uamoyena. Xocnepe ovenua ee B O,25—0,5 man. ae? [1959]. 

Honnitaemca U Mb WONyYUuTb OVeHKY VTOTO BpeMeHU, UCXOMA U3 
TaJI@OMarHHTHHIX TaHHbIX, MOWyYeuHHIx B dganagHok TypkmMenuu. 

Or Havasa OTIOHeEHUA KpacHolBerHou cBurnt Manoro basxana u WO 
BepXHealllepOHCKOro BpeMcHH, 00 HAMM JAaHHbIM, MO7KHO HACUUTATh 
13 reomarguTHHx on0x. I[punumaa, uro or Bepxuero almepona 70 
Hallero BPeMeHH Mpollta WONOBEHA ZMOXM HOPMAJIbHOTO MNMOJIA, 
clexye? CYuTaTb, 4YTO OT KOHWA HUKHeETO WAIMOWena Hac OTeAeT 
13,5 reomarauTHEx 9n0x. Jro no #Kunbio cocraBset 4,2, a 0 Mapoan 
[B. B. Beaoycos, 1954} — 8,3 mau. ner. CoorBercTBeHHO Momyuaem 
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NpOOIVKATENBHOCTL OJHOM reoMarHuTHou anoxu BO,3 10,6 man. ner. 
Jtu YWudpH HaxosATcH B XopomemM cormacuu c oleHKOH Xocnepca 
(0,25—0,5 mau. ner). Tak Kak y HAC HET HAKAKUX TZAHHHX JAA Toro, 
YTOOH OTAATL UpesMouTenue KaKOU-1u60 U3 YeThLIpex udp, KaK Hau~ 
6ouee BEpHOH, MPUXOAMTCA BLYMCIMTh U3 HAX CpesuHee UM CUHTATh, 
UTO OHA TEOMATHUTHAA 9UOXa B MAMONeHe OXbATHIBATA NpOME;KyTOR 
Bpemenn B 0,4 + 0,1 Man. oer. 

Uro KacaercaA cpexue MpoxomKuTeIbHOCTH onnolt reoMarHaT- 
HOH 9TOXM B MeJIOBOC H WamweoreHOBoe BpPeMA, TO OHA, cocraBiaaa, 
10-BuyumMomMy, okon0 7--10 mMaH. ager. 


§ 7. Onbit pacunenenna nw KOppesANMM HEKOTOPbIX paspesoB 
nanonena dsanaqnol TypkmMenum naseomMarHuTHbIM MeTOOM 


Pe3yAbTaTH U3y4eHHA UPUpOJL] BEKTOPA eCTeECTBEHHOM ocTaToU- 
HOW HAMATHHYeCHHOCTH OCazOUnBIX NOopox Sanagnow TypxKmennun, 
Xapaktepa W3MCHeHUA CTO HalipaBeHHA MO paspesaM M CTelleHy BBI- 
epsKaHHOCTHM JITOPO HallpaBICHUA NO WaTepasiu, u3sloRenHHe B Ipe- 
JEIVYICM paszeue, NOZBONAIOT CRelatTb OOOCHOBAaHHHIM BbIBON O BO3- 
MOPKHOCTH KOPPeCIAUAH HW pacaIecHeHuA paspe30B MAMOIMeHOBHIX OTO- 
#HKeHHH Ganayqnok TypkmMenau maneomarHuTHbim MerozqomM. HpatKo 
cpopMyuMpyeM Te OCHOBHEIC NOMOAKCHUA, KOTOPbIe TAalOT BOSMOKHOCTh 
CeatTh TOT BRIBOT. 

1. Unnoyenostie otnomenna sanaquot Typkmesuu cojepxar 
OBONbHO OonbMOK MpOUeHT WOpox, COXpaHuBMIUX WepBowavabHoe 
HalpaBeHue eCTeECTBEHHOM OcTaTOUHOM HaMarHH4eHHOCTH, OTBeYalo- 
jee HallpaBUeHWIO BEKTOPa WOKANbHOTO 3CMHOTO MAarHHTHOrO TOA 
9nOXH OOpas0BaHHA oOcayKa. 

2. ITH NOPORH HETPYAHO OTeAIMTh OF NCPCMATHUYeHHHIX, BEIE- 
IMB TAKUM OOpa30M JaHHbie, Xapakrepu3ylomjue MarHuTHoOe Doe 
9IOXM OTIOFKCHHA KaykKyow Tom. 

3. Ifo orum 7aHHEIM, B paspesaX MIMONCHOBHIX oTN0OmeHuM Sanaz- 
HOM TypkKmMeHuu BBI-eNAIOTCA MAaTHMTHBe 30HbI C OlpeseneHHhIM, 
HOPMAJIbHEIM UM OOpaTHhiIM HallpaBMeHuCM BeKTOpa ecTecTBeHHOM 
OCTATOUHOM HAMATHHYeHHOCTH, OTBeEYAIONNe WBYM MOMAPHOCTAM Mar- 
HMUTHOTO OWA demMau B OAMOLeHe. 

4. Hopmaububie a oOpaTHble MarHuTHble 30HbI B paspe3ax uepe- 
ytorca MevKTYy coOoM, orparkaH PUTMMVeCKHe U3SMeHECHUA NOUAPHOCTH 
MarHUTHOrO HOLA Seman, IpoucxoyAMMe yepes Kame 400 tHe. rer. 

Oo. Marnutrubie 30H He TOMbKO MpOCAeKUBaIOTCA B JaTepadbHOM 
HalpaBleHuu B UpejieltaX OHOM cTpyKTypb, HO Jake B BecbMa yia- 
JCHHBIX [pyr or Wpyra paspesax comocrapaAAOTcaA Mey coool. 

6. KRoppeaayua paspes0B TyTem comoctaBleHuA MAarHUTHEIX 
30H OygeT HOCUTE aOcoTIOTHBIM Xapakrep, MOCKONbKY rpaHaubl Mea Ty 
30HAMM COOTBETCTBYIOY epemMeHaM MOMHPHOCTH 3eMHOLO MarHUTHOLO 
NOUA, UPOUCXOLAMUM OHOBPeMeHHO 0 BCeH Jemue. i 


11* 
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7. Ifo sro se WpaAMHeE pacdmeHeHMe OCAMOUHEIX TON, Ha 30HEI 
OyqeT HBAATLCH YHUBEPCaIbHbIM, MpwuyeM Karka 30Ha Oyjser cooT- 
BeTCTBOBaTb OMpeyeICHHOMy MpomMeskyTKy Bpemenu — 400 ric. er. 

OTH (aKTH MOsBOMMIM HAM IpousBecTH OBITHYIO KOppeAuIO 
Mo pacisenente MIMONeHOBEIX oTMoHKeHuM Uenekena, Manoro Ban- 
xana uw HKiopenyara. 

O6uHaKalomancA Yacth KpacnouBeTuow cBurbt UemeKkena, KaK y?Ke 
60 CKazaHO, GbINa WpoligeHa HAMM C OTOOPOM OpHeHTMpOBaHHbIX 
o6pasloB NO NATH WPOMUIAM, MepeceKalwujuM WeHTpasbHylO, CHIbHO 
paccetenuyto cOpocama uactb Uemekenckoll ckaqKM — OJHOBPeMeHHO 
C MOCHOMHHIM OMMCAaHMEM COOTBeETCTBYIOINMX Paspe30B, KOTOPOe Mpons- 
Bogunocs H. H. Dopmem um C. H. Honayusnm. Jrumu xe reonoramu 
B XOfe NONeBHX paOor OO ONpesemeHO NoMOMeHMe B paspese Kawk- 
qOro TekTOHMYeCKOrO OAOKa, OrpanuuenHHoro cOpocamu. Takum 06- 
pa30M, Halim oOpa3lbl NOMyYMIM HasevKHY!IO UPMBABSKY K paspe3saM 
1O KayKIOMy Upopusio, utO WaNO BOSMOJKHOCTh MOCTPOMTL rpaduKk 
H3MCHCHHA BOCIPHUMUBBOCTH HM BEMMIMHEE eCTCCTBeEHHOM OCTATOUHON 
HaMarHUYeHHOCTH, a TAKVKE CKIOHCHUA UW HAKMOHCHMA BeKTOpa ecrTe- 
CTBCHHOM OCTaTOUHOM HAaMAaTHHYeCHHOCTH MO KasKOMy U3 ueTHpex 
paspe3osB (Ha puc.42 B KavecTBe IIpuMepa IpwBeeHBI XapakTepuCTUKA 
mo paspesy npoduna I—I). 3datem coorBetcTBylomue rpaduku Oba 
COMOCTAaBIeHH MeryTy coooH. 

Ha puc. 43—46 mpuBeyeno comoctaBllenue 13MeHeHnM u x, ln, DJ 
TO KAKOMy M3 paspe3s0B, cocTaBleHHEXx no mpopunam I—I, lI—II, 
IWI—1II, IV—IV wa V—V (cm. puc. 7 crp. 74). Tpapuxu x, Ln, 
Du J coctaBieHbt TONLKO TO AAHHEIM, OTHOCHDJAMCH K KpacHOWBeT- 
HEIM THAMHAM UW ANeCBPOMATAM LH, CileOBAaTCAbHO, OTParKaloT U3MCHCHLA 
MAarHUTHHIX WapaMeTpoB IO pa3spe3sy uMeHHO AA stax mopox. Ilecua- 
HUKH He HPHHUMAIBCh BO BHUMAHKe NO TOM WpocToH mpmuMne, YTO UX 
OYeHb MALO B HAaMeM KONIeEKIMM, TOrMMa KaK B paspese OHM COCTABIANT 
Oouee MONOBUHE erO 10 MOMHOCTH; Ipw yyeTe OOpasloB NecwaHUKOB 
W3MCHCHWA MAPHATHHIX TapaMeTpoB, XapakTepHHle AA aeBpOMMTOB 
M TAR UCKa3HINch OH, a B pe3y..bTate MH He NOLyunAM Ob uM KaKOro- 
TO CpeaHvero UX M3MCHEHUA NO paspe3y, TAK KAK NecuaHuky y Hac Ipejl- 
CTAaBJICHLI HEMPONOPYMOHAILHO AX sHadeHu B paspese. Ipuuuna aXe 
TAKOLO YMHIMIICHHO HEMPOMOPUMORANbHOTO IpexcTaBUTeNbcTBA DOpPOr 
B KONIeKUMA ACHAa M3 Upeshymero wasiomenua (cm. ctp. 139—141). 

Cuocod noctpoeuua rpadukos usnomen Bra. II, § 4. 

PaccmoTpaM cHavasa H3MeHeHMA TO pa3spe3saM CKANAPHHIX Mar- 
HUTHHX XapaktrepucTuk. JlerkKO 3aMeTHTb, 4TO 9TH UIMeCHEHHA B Je- 
TANAX He COBMATAWT NA PasIMIHHX paspe3soB, OfHAKO OOMMM xXapak- 
Tep MX COXpaHHeTcCH AMA BceX YerThpex paspesos. Maruuruag 
BOCIPHUMYMBOCTL, U3MCHAACh JOBOABHO MaJIO, BCe 7Ke BO BCeX CAy- 
qaHx oOHapyxKUBAeT ACHY!O TEHJCHIMIO K YBeIMIeHHW CBEPXy BHU3 
(puc. 43). Benwuwna ectecTBeHHOM ocTaTOUHOM HaMarHwdeHHOCTH 
noKasbipaeT Oonee 3HAaIMTeNbHHIe HM Oonee AudhdepenwupoBanALle 
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H3MeHeHHA B BePTHKANbHOM HalipaBsenun (pac. 44). Bynyan nan- 
BLICIeH B HepBOH wu BTOpOM maukaX, OHA HWIKeE YMeHbMNAeTCA, O- 
cTHraet MOHAMYMa B Cepes{MHe YeTBeEpTOM Nauk, 3aTeM CHOBA BO3pa- 
cTaeT HM JjepyKUTCH MpWMMepHO Ha OJHOM ypoBHe yO KoHUa. TaKon 
XapakTep U3MeHeHHA BenmuuHE J, COXpaHAeTCH MO BCeM 4eThpem 
u3yueHHbim paspe3am. U3 rpadukos x u /, BuO, UTO OOHAKalO- 
WylocA YcTb KpacHolBeTHOK cBuTH Uenekcua NO BeMUMHAaM UM COOT- 
HollteHmo xu /, MOMKHO pasOuTh Ha TPM YacTM — BepxHIOW (mepBaA 
HW BTOpad MaukKM) — C BEICOKUMM 3HaveHUAMM J, MW YMePeHHEIMK —~x, 
cpeqHio1 (TpeTbA UW ueTBepTraH Tauku) — c NOHWKEHHHMU 3Hade- 
HuAMH /, MW YMePCHHEIMM x HM HWKAIOIN (MATAN, MiecTad u CeqbMaA 
naukn) — © NOBHMeCHHEIMU 3Hatvenuamnu J, u x. Cpennme 3HaveHna 
/, W * A 9TMX Tpex yacTelt TOuNM (UO BCeM pa3zpe3aM) NPUBEEHEL 
B taOn. 22 (aucnutenb — In, 3HamMenaTemp — x). 


Tabauya 22 


dHaveHnan J, HW % 10 paspe3saM KpacHOmBeTHOll cBuTE UeneKena 
SS SS sf 


























Paspes3ni 
Uacru a aa 
IV—IV | W—W | isi | Vee | eatti 
: 12,9 16,8 18,0 11,4 
sae 50,6 21,4, 920 ss 18,4 
F 8,2 7,4 8,5 6,9 8,6 
PeMeny 31,0 20,7 39,9 50,4 21,0 
12,7 11,8 10,7 
HweweKHAH . wl; — 71 36.6 a 304 


Camo coOoll pa3yMcetcA, YTO VTO pacucHenne, Kak M KOppexaAnnA 
pazpe30B HO Belu4nHaM #% u /, MO?KET UMeTh AUMIb MeCTHOC 3HAade- 
Hue. 

Ilepeitizem K PacCMOTpeHHIO U3MeHCHUA HallpaBlleHuA BekTOpa 
€CTECTBCEHHOM OCTATOUHOM HaMarHMYeHHOCTH WO M38y4eHHBIM paspe- 
3aM. OTH H3MCHCHHA BbIparkenbl B BUTE YOR CKNOHeEHUA WM HAaKMONe- 
HHA, W3MCHeCHHA 3HaveHHM KOTOPHIX TO paspe3am m300pamalorcr 
rpadukamu puc. 40 u 46. 

Ppapuku hokasbiBalwr cube KONCOAaHUA CKIIOHCHUA WM HAKIO- 
He€HMA BeKTOPa eCTeCTBEHHOM OcTaTOUHOM HaMAaTHNYeHHOCTH — O? 
sHaveHu, O1U3KUX K COBPeMeHHEIM 3HaYeHMAM COOTBETCTBY OMX 
3CMCHTOB TeOMarHeTH3Ma B danayqHou Ty pkMeHuE 0 UPAMO UM IpoTu- 
BonoTOKHHX. pu srom Xoq CKNOHCHUA M HAKNOHeEHUA COBepmeHHO 
OfMHAKOB 10 Bcem pa3spesam. [leppas, Bropad uw BepXHAA YacTh Tpe- 
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Puc. 42. MarnuTuble xapakTepHcTHKA OTOHKeHHH KpacHonBeTHOK cBuTH YWelle- 


1—YTJIMHH; 2 — alleBponuTH; 
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KeHa 110 paspeay upopuna {—I. JImromoruaeckad KomoHKa 10 C. H. Konagnomy. 
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Puc, 43. Usmenenna MarHATHoH BOCIPBUMIABOCTH 110 
paspesam KpacHoyBerHow cBuTH xp. Uoxpak (n-op Ue- 
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Puc. 44, Wsmenenua ectectBeHHow OcTaTOuHOM HaMarHuyeHHOcTA 110 paspe3am 
_Kpacnonpernoli caput xpeOra Uoxpax (n-op Ueneren). 
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TheH WaukKH NO BCeEM paspesaM XapakTepH3YIOTCA 3HAYCHHAMM CKIO- 
HEHUA, ONMSKUMH K HYHO, 3atem HaOmofaeTcA TOBOALHO GECTpOe 
ABMCHEHMe CKAOHCHOA Ha OOPaTHOe; MAKCUMAaNbHOe OTKIOHEHME J0- 
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Puc. 45. Xon MarHMTHOYO CKIIOHCHMA T10 paspesaM KpacnHonmBerTHol 
cBuTh xp. Uoxpak (n-oBp Ueseken), 
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Puc. 46. Xoq MarnurHOTO HaKNOHeHMA 10 paspesaM KpacHONBeTHOM CBNnTH 
xp. Uoxpar (m-oB Yemexen). 











cTMraeTcd B Hu3aX TpeTbelt mauKM. Ilocne Hekoroporo BosBpanjeHHA 
K HYJCBHIM 3HAYCHHAM B CepequHe YeTBepTOH Wayku, pa3sworo AAA 
PasIHIHHX paspe3s0B, KPUBAH CHOBA OTKIOHAeTCA TO sHavennit, 0mu3- 
Kux K 180°. B yaxneli vacta DATO NAIK BHAYeHUA CKNOHCHUA BHOB 
OLICTPO Taqawr JO HYAA, OCTAIOTCH HEBHICOKAMM NOMOMUTCIbHBIME 
B WecTOH WM BepXHell uacTM ceqbMOM NauKM, a 3arem HaOmIOMaercH 
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HOBOe U3MeHEHHe CKIOHEHHA Ha OOpatHoe. KpuaBbie HAKMOHEHUA MMeIOT 
AHAIOPUWYHEH BU, UPMYeM CKIOHCHHAM, ONM3KUM K HYJNW, BCerya 
COOTBETCTBYIOT IOMOVKUTEMbHAe 3HAYCHHA HAaKNIOHeEHMA, a OM3KMM 
K 180° — orpulatTeIbHEle. 

TaKoli XapakTep U3MCHCHHA CKIIOHEHHA M HAKJIOHEHHA BeKTOpa 
ocTaTOYHOH HaMAaTHMYeHHOCTH B BeEPTHKAIbHOM HaWpaBIeHHA MO3BO~- 
get UPOBeCTH KOPpeHANMIO paspe30B MpocTo yTeM CoMocTaBjJeHuA 
NOWyYesHHIX KpuBHXx D una J no BceM paspe3aM, OOMBaAch HanJy4- 
mero uX cormacuaA Mey coOow mepeqBuyKeHHeM NO BepTukKady jipyr 
OTHOCHTeIbHO Zpyra. Kak aerKo yOeqUTECH, eCAu 9TO Uposedarh WIA 
KPUBHIX puc. 40 a 46, TO HOMyuoM B3auMHOe BepTMKaAIbHOe pacwodo- 
*KeHHe paspe30B, BechMa Oauskoe K TOMy, KoTopoe jaHo H. H. Dop- 
eM, COMOCTaBABINMM 9TH paspeshE 10 aukaM,  BbIjleeHHBIM 
Ha OCHOBAHHM BHABICHUA KPpYIHbIX PHTMOB  ocaj{KOOOpaso- 
BaHHA. 

IIpopeyenHan TakuM cIocoOOM KOppeJANMA TakKe B 3HATMTeNb- 
HOM CTelleHH JOmKHA UMeTb MecTHOe 3HaueHue. [ipwunna storo ACHAa. 
Jeno B TOM, ITO KPUBble CKOHCHHA UW HAKIIOHCHHA MOCTPOeHHI MO BCeM 
KPaCHOIUBeTHHIM TMHaM M aneBpouuTamM. CaeqopaTeibHO, AaHHble, 
OTHOCHINueCA K MOPOFaM INCCTOFO MarHUTHOTO Tua, OBepraBlUuMcA 
CyIeCTBCHHEIM BTOPHUIHEIM U3MeCHCHUAM, OBI UCKIIOUCHEI; TEM CAMBIM 
BIIUAHMe MeCTHEIX ycROBui Take OHNO B OCHOBHOM MCKJIIOUeHO. 
OnHako 9TO BAMAHMe MPOABANOCh, KpoMe TOPO, H B TOM, 4TO B CuILy 
pAwa IpainH, HECOMHEHHO CBA3Q8HHHIX C COCTABOM OCa{KOB HM yCJO- 
BHAMM UX OOPas0BaHAA, HEKOTOPHe KpacHOMBeTHble PIMHE OKasaluCch 
HeCHOCOOHEIMH, Jarke Ip BUJJAMOM OTCYTCTBUM BTOPHYHEX L3MeHeHuy, 
COXpauutbh TO HaCTOAMerO BpeMeHM UepBOHadaTbuHoe HallpaBsenue 
eCTeCCTBEHHOM OCTATOUHOM HaAMArHUIeHHOCTH. 

UactauHoO H MOMHOCTLIO MepeMarHMIeCHHBle KPacHOUBeTHble PIMHb 
OHI BbIeICHE C MOMOMbIO Kpyra lepeMarHniMBaHaA,; BCe OHM IOKa- 
M30BaNUCh B YeTBepTOH naike. Jrum u OOBACHAeTCA HAaMMIMe «Ipo- 
BaJlOB) B KpuBHx D u J B cepequne YerBeptow mauku. Takum o0pa3om, 
ecm mocTpouth rpadguka D u J wckt4MTebHO NO JaHHbIM, OTHO- 
CAIIMUMCA K MOAHOCThIO MAPHUATHOCTAOMAbHBIM OOpasljaM, TO e4MH- 
CTRCHHHIM OTIMUNCM HOBHIX KPUBHIX OT TepBOHaYaIbHHIX OyeT OT- 
CyTCTBHe «poBaOL» B CepefsuHe YeTBepTOH mauku. J[nA wOcTpa- 
U0 UpABosAM UucnpaBNeHHhe CBOsHbIe KpuBHe u3sMeHeHuA Dun J, 
cocTaBJleHHbIe 10 MaTepHamaM Bcex paspesoB (cM. puc. 30). Xapak- 
Tep 9TUX KPUBHX OOcyKTaIcA B UpexbAyMem pas3jeue. 

Takum o6pa30M, HeECMOTPA Ha HEKOTOPHe UCKaKeHWA, BHOCUMBIEe 
WacTHYHO HeCTAaOMIbHBIMA MOPOMaMU, MO*KHO CUMTATL, ITO WOIyIeH- 
Hble PpapWa@KU CKAOHECHHA HM HAKNOHEHMA B OCHOBHOM OTpayKaloT U3Me- 
HeHMA MArHUTHOTO DONA SeMIM B IMOXY OTMOKCHUA U3YYCHHON TONE 
Mu, Uperkye BCero U riaBHHIM OOpa3s0M, PUTMMYeCKHe DepeMeHbI 3HaKa 
NOMA PHOCTH 3CMHOrO MaPHUTHOLO NOTA, MPOMCXOAMBIINe OHOBPeMeHHO 
m0 BceH Semae. 
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Tlo sro nmpwamHe KoppesAunA paspe3s0B M0 rpajukam Dau J 
Syzer B UpuAyune HocuTh adcumloTHBI Xapaktep, a cXema pacue- 
HCHBA H3yYYAeMBIX OTIOVKCHUM, COCTABIEHHAA Ha OCHOBC STUX rpadu- 
KOB, OyqeT YHUBepCabHON, T. e. HpPUroyqHow JIA BceX TeX OHOBOS- 
pacTHHX © HUMM OOpasoBaHu, KoTOpHle XoTH Obl VACTHUHO COPKCHEL 
MaTHHTHOCTAOMIbHBIMA WoOpomamy. 

Kpupnie CKIOHeHUA HW HAKIOHeEHHA, KAK BUAHO 3 Puc. 30, xapak- 
TePUSYIOTCA PCSKUMM USMCHEHUAMH, B MPOMEKYTKAX MCKAY KOTOPHIME 
snaucnun D u J moaru He MeHAIOTCAH. JTO ABMAeTCH OYCHb XOPOIMAM 
otpaskKeHueM XapakTepa U3MeHeHUH FTeOMAaTHMTHOTO HOTA B Preo- 
jOrHueCKOM MaciiTa6e BpeMeHH: JIMTeIbHbIe, B COTHM THCAY A MHJI- 
JIUOHEI WeT, SHOXH YCTOMIABLIX COCTOAHMM MAarHUTHOrO MOA oeMIA— 
HOPMANbHOTO WM OOpaTHOrO, PasfeMAIOTCH OTHOCHTEAbHO KOpOT- 
KUMU WpoMexkyTKaME Bpemenu (oKom0 10 000 mer), B revenue KOTOPHIX 
6EICTPO MCHAETCA MONAPHOCTh MALAUTHOTO MOA. Bee 9T0 moycKa3bi- 
BaeT  HauOonee pallmonaubublli ciocoO pacileHeHuA WU KOppenAlnn 
pagpe30B m0 BeKTOpy ecTecTBeHHOM OCcTaTOUHOM HaMAarHHYeHHOCTA: 
BLIfeMeHMe WaeOMarHMTHHIX 30H, XapakTepu3syHMUXCH HOPMAIbHLIM 
Wm OOpaTHHIM HallpaBueauem BekTOpa I, M KOppeuAluA NO rpa- 
HUUAM Me@KTy ITUMM 30HaAMH. 

lina vroro, wroObl rpanMitbt MesKAy MaweOMarHuTHbIMa 30HaMA 
On M3OXPOHBHIMU AIA Boe JeMIM, OHM AONE OTBEIATh RAKOMY- 
mm60 ompeseneHHOMY COCTOAHMIO MArHUTHOTO LOW SeMAH, KOTOPOe 
mocsernee Nomyiae? CAMHCTBCHHHIM pas B Wpoljecce MepeMeHbl syaka 
cBoeH MOH PHOCTH. 

Vimerwmmuiica B Hallem pacnopaAsKeHu MaTepuwad, a UMCHHO, Xa- 
paktep u3MeHeHusa HanpaBnenua 1, B NepeXOHBIX Mey 30HaMn 
CJIOAHX, TOBOPUT O TOM, UTO H3MeHCHHMEe 3HAKA MATHUTHOTO NOWA WPOHe- 
XOIMIO WyTeM BpamjenuA reoMarHATHOM ocw; Mp 9TOM MarHATHEl 
Momoc Upoxomm rye-TO samaqnee Hallero paiiona. Tako xapaKtTep 
WMHBeEPCUM MArHATHOTO NOTA HAXOAMUTCA B NOMHOM CorjacuM C rMmoTe- 
30% Panxkopna [1955], cBasHIBaloljeH HHBepcHIO C M3MeHeEHMCM KOH- 
BCKTUBHOTO TBIOKCHUA B Ape SeMIM, MPM KOTOPOM BOsHUKAaeT, 
a 3aTeM HawuHaeT MpeoOuaaTh TUNONb, pacwOMOHKeHHH B IKBATO- 
pHambHoH W1OCKOCTH. 

CopnaleHue BHBOXOB, DOMyIeHHHX COBepIeHHO He3saBUCHMO H 
UPUBNMMMAIbHO pasHbIMA WyTAMM, CcaMO TO cede MpUMedaTeIbHO GH, 
KpPoMe BCero MpOVeLO, MOATBEPKAaeT BEPOATHOCTH TpakTOBKA Mporecca 
HHBeEPCHM TeOMaFHUTHOTO IOJA Kak Bpallenua reOMarHuTHOM OCH. 

Ecan 570 qelictBuTenbHo Tak, HM 9TO Bpamenue ONO DW1aBHEIM 
(70 ele HeU3BECTHO), TO TpaHUbl Mew Ty WadeoMaTHUTHBIMM 30HaMu 
cueqopano Ob IpoOBOsUTh TaM, rye CKOHCHMe MH HAKMOHeEHMe COOT- 
BeTCTBYeT MOMOMKCHUIO MATHUTHOLO DoOM0ca Ha 9KBaTOpe TOTO BPeMeHu. 
Onnako A WpocToTH MW B CUNY HewsBecTHOCTH fleramkeuw mpolecca 
MHBEPCHH, rpaHulbl MEKTY 30HaMM MO*KHO WpOBOAMTb WU B TOM 
Mecre, Tye KpuBaA HaKMOHCHUA TepeceKaeT OCb Hy IeBbIx 3HadeHuH, 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


4172 faasa IT 
eet hy Se ee 


Hn #Ke B TOM MeCTe, Ile KPHBaA CKIOHEHUA Mepecekaer och D = 
= —90°, 

HWpeyqnonoKuB, ITO “ABepCHA MarHuTHOrTO noma Beman cocrour 
B OMHOKPaTHOM Hepecevenuu MAarHUTHHM MOUOCOM BcexX Tapaduenelt 
M4TO MOTHOe M3MeHeCHHe MarHUTHOrO NOAA demain Ha OOpaTHoe Mpouc- 
xoquno 3a 20 THC. eT (ITO B Ba pa3za BIE OeHKU Xocnepca), 
MO/KHO PaCCUMTaTh, 4TO [panubl MeKTY 380NaMU, ycTaHOBAeHHBIe 


mo npasnaky J = 0 nan D = —90°, 6ynyt ognopospacTHEIMM B Ipe- 
qeuaxX ThCHUM JeT Fake TAA TAaKOM oOOMMpHOM TeppuTOpuN, KAK Bech 
ror CCCP. 


UpyOannan k stoi ThIcaye aeT ommOKYy, MpoucXxoxAMyw o7 HeTOU- 
HOCTH IpoBbefeHHA KPMBEIX W3-3a pa3sOpoca sHaucnuli Du J ana 
HHIMBUAYaAbHEIX oOOpa3sljos — ommOkKy UpuMepHoO TaKOrO «we HO- 
paqKa — WOyYuM CyMMapHylo HorpemHoctTs B 2000 ser (no 1000 aer 
B o6e cropous). CunxponHocth rpanull Mey cooTBercTBylOMuMu 
30HaMH B Mpefemax + 1000 ner, qua reonormueckux Tenelt Oy ner 
6onee, YeM ocTaTOUHON. 

MEI Tonk Taquch B ONKTHOM TOpsayqKe npoussecra pacumenenue 
BCeX M3YYCHHHX HAMM WIMOWeHOBHIX OTMOMeHUuM SanagHou TypKme- 
HUM Ha WaseOMarHUTHHe 30HbI 1 KOppeAUMI UX paspesoB NO rpaHu- 
aM MewKy 30Hnamu (puc. 47). 

Ppanuubl MeyKyy 30HaMM jth pa3spe30B kpacHOuBeTHOH CBUTHI 
Yenekena nporoymanch no TroukKamM D = —90°, [Ina octanbHEIx pas- 
pe30B, BBUAY 3HaAYMTeEIbHO MCHbMerO KOMMYeCTBA MAarHUTHOCTAOHAL- 
HBX OOpasioB, STH TpaHUlbl MPOBOFUAUCL BO3MOFKHO TOUHEe Ha OC- 
HOBe aHadu3a HalpaBnenul I, B rpaHM4HbIX COAX — KAK WIA CTa- 
OMADHHX, TAK MH JIA YacCTMuHO TepeMarHMyeHHBIx OO pasion (cM. 
Take cTp. 147). | 

Cueyer OTMeTHTb, 4YTO Ha HACTOAIIeM otTale UBy4eHHOCTH Mare0- 
MAaTHeTH3Ma TIMONCHOBHX OTIOKeHAN danaqHolk TypkmMenun Heab3A 
OBO WpoBecTM NateoMarHUTHYy!O KOppeAANMIO UByYCHHHX paspesos, 
NOTMHOCTHIO HesaBACMMylO OT reomormyeckux jaHHnx. IIpauuna 
9TOrO ACHA: IPH CONOCTABICHUM paspe30B MO/KHO CIlyTaTb Merz 
coboH jBe TocweqoBaTenbuble OHOMMCHHBIC TladeOMarHuTHEle 
30HEI, 

OcHOBHHIM KPHTepweM JIA pasiMeHUA TO DaseoMarHuTHHM jan- 
HBIM OJHOMMCHHBIX 80H pasHOrO BOspacTa MOryT CyKUTh cpezHue 
3HAYeHUA CKIOHCHHA MW HAKOHCHMA AA 9TUX 30H. Pasnmune Menyy 
HAMM, IPM CpaBHeHUA ABHO PasHOBOspacTHHX OTIOKeHuM, (Tabm. 21) 
AOCTATOYHO BEAMKO, UTOOK! yBepeHHO OTIMGATb, HAaNpuMep, BepxXHE- 
TIMOWCHOBRIC OTIOVKCHHA OT CPeHeIMMOUeCHOBHIX M MOCTeqHHe OT 
1a JIeOTeHOBHIX. 

{ina comocTaBaeHMA OCTATOIHO NOAHHX pa3spe3s0B, OXBaTHBAI- 
mux K TOMY sKe Kpynuble crpaturpapuyeckue elUHUIEI — Takue Kak 
CHCTeMa, OTC HAM HECKONBKO APyCOB, ycTaHOBNeHue TO,OOHBIX 
pa3siniaM B sHayeHuAX D a J Onno Ob BOE POCTATOUHHIM. 
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B watem oke culy4ae OTAeNbHbIe paspesbl OXBaTHIBAWT HOO YacTH 
APYCOB MH CBUT, 1M00 KaK MAKCHMYM, YBa Apyca. K tomy we, B upe- 
enaX HeKOTOPHX paspe3s0B MO TeONOTM4eCKUM JaHHHIM yCTaHaBJAH- 
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Puc. 47, MaraarHbie 30HbI B paspesax MAMONeHOBHIX M JETBEPTHIHEx OTIOKCHHM 
oanalHoli TypkMennu. 


BalOTCH 3HAUMTeIbHbIe WePephIBLI B OCAKOHAKOMNMCHUM MU pa3MEIBLI. 
Takue DepepHBH Oe3ycn0BHO CyDyecTBOBaAM MeAy anmeponckumu 
u OakuHcKuMu oTNOReHuAMU UeneKena, rye anmepoucKul apycBusy-— 
4CHHOM HAMM paspese UpeACTABAeH IMMIb CBOUM HUAKHUM DObA PYCOM 
Hm dacTblo cpexRero. Umetorca ykasanua Ha HaIMIMe DepephBa MEKTy 
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aKYarHJIbCKUMH UW alliepOHCKkuMn oTIOMmeHnAMUM Kiopengara. Tak, 
no Mueuui I. YW. Ilonopa [1906', pamuaAA uacth MociecqHuUx TaM OT- 
cytctByet. KHpome Toro, BO8MO7KHEI CYMeCTBeHHHe pasMBIBbl BHYTPL 
OTMOMeHu KpacHolbeTHOuK cButH Masoro bamxana. 

B ornuX yCJIOBMAX BO3MO?7KHOCTh PpasMYeHUA NO HalpaBIcHu1o 
I, cocenuux (a He ya TeHHEIX) OMHOMMCHHBIX 30H WMeda Obl rpomaz- 
Hoe 3HayeHuc. IlocmorTpuM, KaKOBa 9TA BO3MOKHOCTH JIA USYYCHHEIX 
HaMM paspe30B damoyena. B taba. 23 upubexeHbl cpeqHue 3HaueHUA 
CKIOHCHUA A Kako Wapbl U3 BCPXHUX NecATH TanhcOMarHUTHIX 
30H. J/lua oOpaTHO HaMarHHYeHHEIX 30H Opanuch 3HaueHHA D, orag- 
yalomjueca nwa 180° o7 yelicrBuTcUbHbLIX, SHayeHuA HAKIOHCHUA He 
IPUBOAATCA, TAK KAK OHM B OOMbIUCH CTeNCHM 3aBMCAT OT YacTMUHOK 
MarHUuTHON HnecTaOHIbHOCTH WOpos MW cTeleHU WX YOWNOTHEHMA, U DO- 
9TOMY MCHee@ HUPMTOsHbl WAH KOppetaAuuy. 


Tabsuya 23 


WsMellenue cpeqHyx sHayeHuli CKNOHCHHA ¢€ BospacTOM aA pasdNUHBIx 
paspes0oB MAHONeHOBBIX H HHKHEVETREPTHYHSIX OTIOKeHVI JanawHoii 
TypkMenni 
a a rene 
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Kak Bamuo 13 TaOn. 23, pasHuta B MocAeOBaTeAbHHIX 3HAUCHUAX 
CKIIOHCHHA UMceTCH, OFHAKO OHA YaCTO CpaBHUMA C OTKIONHeCHHAMH 
OT CpeqHUX 3naueHult D, nonyyenHblX MO aHHBIM H3YYCHUA PasHbX 
pa3pe30B. Jro UW CALYKUT OCHOBAHHEM JAJA TOPO BEIBOA, UTO Ha HACTON- 
mem orame “3yueHHOcTH cpemHue 3sHadeHuA D u J eme ue moryt cay- 
JKUTH OCZOMMOOUHLIM IPH3HAKOM JA pasIMYeHHA WOCICROBAaTeIbHBIX 
OTHOUMCHHHIX 30H. CpaBHenue UpuBeyeHubIxX B Taba. 23 OTKIOHeEHnH 
ot Dep Cc BeAMYUHAMH paflwycoB KPyroB JoBepuA a ANA Tex imme 
OTIOVKCHHM WOKA3bIBaeT, UTO MPMYMHOM YTOrTO ABMACTCA IpocTo He- 
mocTaTouHoe YUCMO uUCCAeLOBAHHHIX OOpasnoB. Ilosromy momuHo na- 
eATLcA, UTO upu OoNec NOApPOOHOM NaweOMafHUTHOM M3y4eHU OTIO- 
FKEHUM, CPpeHVe 3HAYCHUA CKJOHCHLA, BHIYMCICHHbIC TIA TeX WIM WHEIX 
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OTPesKOB paspe3za, IpuoOperyT rpomMajlHoe 3HaAvVeHMe U WIA WeTanbHou 
KoppeJAuuM paspesos,. 

B wamiem Ke cilyuae, © Weblo KOppelAMM ABSyIeHHHX pazpe30B 
HeEOOXONUMO ObIIO B3ATb 3a OCHOBY MpUHATYIO B HAaCTOAIIee BPeMA 
cXeMy paCUNCHeHuA pa3pe30B MAMOIWeHOBLIX OTIOKeHUM GanatHou 
TypkKMeuuu Ha KpyHble WoypaslzenennaA — apycht u cButH. Kpome 
TOTO, TIIpM conmocTaBleHun almeponcKux oTrnomenui Uenekena u 
Hioperyara met upauAdo cxemy T. WU. Wonosa u cuutanu wecomuen- 
HLM Cleqyionywe NOTOKeHUA. 

1. Hayano oTmomenuA KpacCHONBeTHOM CBUTHE JIA Tex TOUeK 
Manoro bamxana, rye Hamu Obl WpoweHb ec paspeabl (B upeszemax 
20 xm) He Mo*KeT pasHuTbeA Oonee vem va 500 THC. eT (470 COOTBEeT- 
cTByeT 3jfecb Gomee OO . MomHOCTH). 

2. Aku¥arblIbCKHM OacceHH B KaskAbt m3 Tpex paltonos (UeseKen, 
Mant banmxan, Hiopeyyar) npumens BuepBhe Tora, Kora B 11000M 
PYrOM U3 3TUX PalMOHOB OH YCUeN OTAOMUTS OCanku ue Oomee 200 m 
MOIJHOCTH. 

3. KpyuHblx pa3MBIBOB, yHuuTomaBnmux Oonee vem no 100 wm 
MOIJHOCTH KasKybH Ww MepephBOB B OTIO/KCHUM OCARKOB,. OXBATH- 
Balomjux Oonee 0,5 Man. Jet, He OHIO HM BHYTPH KpacHolperHot 
CBUTH, Hi B ce KPOBle, HU B OTIOMCHUAX AKYATHIALCKOLO UW annlepon- 
CKOrO APYCoR. 

CipabcqIMBOCTb 3THX TWOMOMeHMU, KAK HAM Ka?KercA, JOBOUbHO 
BepoOATHa H BPA AM crana Ont ocnapuBatben. Hexoropnie comHexnna 
MOryT BO3HUKHYTb TOJBKO B OTHOWeCHHM BHYTPUPOpMaMOHHHIX pa3- 
MBIBOB B KpacHoyBeTHow cBute Manoro Banxana, u 3ror Bonpoc, 
OesyYCNOBHO, MOMEHKUT CUCIMAIBHOMY UCCe,OBaHH. 

Kpome BBIABICHHA pasHihl B CpeyHUX BHAYCHUAX CKNOHEHUA 
HAaKJOHEHHA, HaMe4aCTCA ele OHA, OYeHb UWHTepecHaA BO38MOAK- 
HOCTh OTIMUYLMTL [pyr oT Apyra WBe MocAecOBaTeNbuBIX OJHOUMEH- 
HBIX 3OHBI — 9TO IIpOM3sBecTM OYeHb YacTH oOTOop oOpaslloB u3 
WOrpaHWUIHbIX MeVKY 30HAMM CAOeCB C I@UbIO BHIABIICHHA DeTaseu 
U3MeHCHMA MArHUTHOrO NOAH SemMaM B Upotecce oOpamenua 3uaka 
ero NOMApHocTH. OueBuyHO, UTO 9TO UsMeHeHMe Me MOTO Mponcxo- 
WUTb Kaxktyb pas COBCPICHHO OjJ[MHAKOBLIM OOpas0m. Pasmuane 
MOKeT OBITb BECbMa CYIICCTBCHHBIM: TAK, CCIM CpaBHUTh w3MeHenue 
HanpabyenuA I, pa nepexoye of HOcacAHeH 30H OOpaTHOl HaMmar- 
HHYCHHOCTH B KPaCHOUBeTHBIX OTJLOAKCHUAX K 30HE HOPMAJIbHOM Ha- 
MarHHucHHoctu (puc. 34) c m3mMeHenuamu I, B Mepexo_HBIX COAX 
AKYUaPTLLIbCKAX OTIORKeHUH Hiopenmara (puc. 30a), to Opocaerca 
B raa3a, UTO XOTH B OOOMX CIy4aAx BeKTOp I, MpoxoguT 4epes 3a- 
raluble pyMOH, B HepBOM Cry4ae ero KOHeL ONNCHBaAeT AYry Ha HWIK- 
Hel uOUycdepe, a BO BTOPpOM — Ha BepxXuHeli. BosmomuoctTb pa3ziu- 
YeHHA OHOMMCHHBIX MArHUTHBIX 30H TO XapakTepy M3MCHeEHUA Ha- 
upaBlenna I, B NorpaHMyHbIxX cmonx, OesycnoBHO, 3acaymuBaerT 
U3y4eHUA. , 
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Ji18 IpuBAskH paspe3s0B K aOcolIOTHOH mkKase Bpemenu Ona 
IPUHATA NOUyYeHHaA HAMM OWeCHKA MPOMOIKUTeCAbHOCTH OHOFO reo- 
MarHaTHoro purma — 800 thc. aet. Hpome Toro mil npexnonomusy, 
4TO HACTOADJMM MOMeHT BPeCMeHY UPUXOUTCA UPMMepHO Ha GepeqMHy 
SUOXM YCTOMYMBOTO COCTOAHMA MarHATHOrO ROTA demMin. JTO npeANo- 
JO#KCHMe B SHAYLTCILHOM MepPe YCIOBHO H TpeOyer, KOHCTHO, MPOBCpKU. 

Ucxona w3 Bcex aTux, OOee HIM MeHee OYCBARHHX, UpesMoome- 
HH uw Oba WpoBeyeHa ONHITHAA KOPPenAUAA UM pacimenenue u3y4eH- 
HHX paspe3s0B BMOleHa dganaqHoi TypkmMenuu. Bech paspe3, 0 
NOOMIBH KpacHolBeTHou cBpuTH Masoro bamxauna, oKasajica pacuse- 
HCHHBIM Ha 14 aweOMATHUTHHX 30H, HWepeHYMePOBaHHHIX CBepxy 
BHu3 (oT O go 13). KH nyneBow 30ne orHocatrca OakuHcKHe HW BCe BHIIIe- 
NekKalyue OTIO7KCHHA [IO COBPeEMCHHEIX BKIIOUNTeIbHO. Ileppaa 30Ha 
cooTBeTCTByeT BepXHeH YacTH alMMePOHCKUX OTIOKeHDH, BTOpaA — 
cpeyiHeH H TpeTbA —- HHKHeEM ux uactH. UerBeptaa 30Ha OXBATHIBaeT 
HHU3bl allMepOHCKUX HM BepXH aKuarbIbCKHUX OTAOMenuM. Jlanee, 
OCTAIbHOM YaCTM akKYaLbIIbCKUX OTMOHeHUM COOTBeTCTByeT IATaA 
a0Ha M caMble sepxu mectou. Iecras— tpunagtatan 30HH ABJIAIOTCA 
ye D0qpa3siecleHuAMA KpaCHOIBeTHOM CBUATH. OrmetTuM, ¥TO cTpaTH- 
rpadwieckve rpaHUUbl 3aHAIM OllpesxenenHoe BOSPacTHOe NOMOKeHHE, 
OMHAKOBOE JIA BCeX M3YYCHHHIX paspeson. Ha nepBH Barmay MOMKeT 
WOKA3aTbeH, YTO MEI MOAYAUIA TOMBKO TO, U3 Gero ucxoAMM (cM. WONO- 
meHHA 1,2 crp. 175). OmHaKo 970 coBceM He Tak. Jleno B TOM, ITO “CXOF- 
Hble MOMOMKCHAA BKBUBAICHTHE! TOMLKO yTBePMTCHUW, ITO cTpaTurpa- 
puyecKkve PpaHHUH, YyCTaHOBJeHHBle TeONOrMYeCKMMM MeTORAaMG, 
He MOrYyT JIA PasHHIX paspes0B OTMMYATLCA HO BOspacty Goee 4em 
Ha OOO THC. Ter, T. e. HOMayath B CHeLylmMyo WIM UpexH yy 
OMHOMMCHHY!O MareomMarHutTHyld 30ny. Hamm me anne yKa3blBaioT 
Ha OllpexeweHHoe MOMOMReHue ITAX TpaHwy UM BHYTpH 30H, MpwueM 
CcOOTBeTCTBylOIue BOspacTHHle KOMeOaHHA CTpaTurpam@mueckux pa- 
HM, Kak BuyHo, (puc. 48) ne mpesbimator 50 THe. wet B O6e cTO- 
POHHI. 

Takum o0pa30M, MBI HOJYUWIM HesaBUCMUMOe NOATBEpHKseHMe CHHX- 
POHHOCTH cCTpaTHrpamwuyecKHX FpaHw, YycTaHOBeHHHIX Treonorn- 
“eCKUMM MeTOJaMu ele 70 Hale paOoTtH. C Apyro cTOpoHH, TaKoe 
cordiacwe C reONOTM4eCKHMH JJaHHEIMM, DOTyIeHHOe pH MepBom 2Ke 
IpoOHOM UCUbITaHHH HOBOTO MeTOa, KaK HAM KarKeTCA, CBUeTeIb- 
CTByeT O ero TepcmeKTMBHOCTH. 

Ha ocHOBaHua MpoBeszeHHOK KOppenAMUN paspe3s0B NIMONeHOBEIX 
OTIOHeHRH danayHok TypKMeHHM MOJKHO ClelaTh ClefyIoMue BHBOE 
o6 wX BS8AMMOOTHOIIeCHHH. 

1. O6HaxKaloMjaAcA YacTb KpacHolBeTHok cButH Uenekena coot- 
BeTCTByYeT BeEPXHeH TPeTH KPacHOUBeTHHIX OTMOMeHuH Magoro baa- 
Xana («TOporamnckow cBuTH» Agnu-daze). 

2. Ammepouckue ormomenua Hiopenyara, Kak WOKa3blBae? laseo- 
MarHHTHOe ComoctaBleHne c UeneKkeHoM, He MOryT ObITh IpexcTaBleHh 
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TaM BC€MH CBOAMM TpeMA NOLApyCaMu. JTO TOBOPUT B NOWb3yY CXEMBI 
Tr. W. Iomosa. 

3. SHAYMTeENLHOTO BOsPacTHOTO CKOJbKeHAA cCTpaTurpaduye- 
CRUX TrpaHal B Upefenax Satannod TypkmMeumn ne naOmwaetca 
(puc. 48 moKa3biBaet HeOOUbM0e MOBLIIMeHue TpaHul c s3anaza 


YeneKen Mansi Banxay Hupevdae 
GaMB! vy an [ Toponens Yancy Kyddweux bapenu bow 
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Puc. 48. Cxema spospactHoro comocraBJIeHHA HeKOTOpHIX paspesoB MIMO WeHa 
sanaguok TypkMenua 0 aweOMarHvTHbIM 30HaM: 


i -— OaKMHCKHW Apyc; 2 — anmimeponcnui aApyce; 3 — akyarelinekul Apye; ¢ — Kpacuompet- 
Hat! CBIITAa. 


Ha BOCTOK, HO BO3MO/KHO, UTO 9TO CMCICHHC BHI3ZBAHO ALMIb HeocTa- 
TOUHOM MArHUTHOM W3y4YeHHOCThIO paspe3zos). 

BarBoghl 3TH, KOHEYHO He IpeTeHAyIOT Ha HOBM3HY Mau opurn- 
HaJbHOCTh MU IPMBeeHbl HAMM B OCHOBHOM JIMIIb JIA BAOCcTpayun 
TOrO, KAKOM Kpyr BOUpOcoB crpaTurpamuu MOMKeT pemlatbh waseo- 
MAarHuTHHIM Metoy. KHpome toro, MeToy MosBONAeT elle, KaK MBI BU- 
elu, OCYMecTBUTh IPMBASKY paspe30B K DIKade abcomwrHoro Bpe- 
MCHH WM ONpexeIMTb TEM CAMBIM BOZPAaCTH M UPOROMKUTEABHOCTH COOT- 
BCTCTBYIOMJUX OTpPesKOB TreomormyecKoro BpemMeyuu. Cxema puc. 48 


12 A. H. Xpamos 
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qaer Cilexyiomjue DuPpH WANA OTpPesKOB BpeMeHH, COOTBETCTBYWIMAX 
cpeqHeMy uw BepxXHemy Mamoveuy (Taba. 24). 


Tabsuya 24 


IIpeyBpaputeibHaA TpuBAsKAa MO WaweOM&rHHTHbIM JJaHHbIM OTPesKOB 
reouoruyeckoro BPeMeHH K adcoOIOTHOM WIKae 





Bospact B TeICH4aX JeT 





“ Ilpoqomna- 
Teonormyeckuu BospacT KORE AGETL, 
KOHIa Hayama 
AllmepoHCKkMl Bek . ....... | 200 1600 1400 
AKYarPbiJIbCKHM BeK . 2... ee 1600 2300 700 
Bek KpacHOuBeTHOM CBATbI . . .. . 2300 5400 3100 


IIpupenennbic udph, KOHCYHO, He ABNAIOTCA OKOHUATCABHEIMH 
I B albueliiweM MOryYT U3MCHUTLCAH — MOCTOUbKY, MOCKOAbKYy Oyzer 
YTOUWHeHA MPOMOIIKUTeENbHOCTh OJHOTO TeoOMarHuTHOTO putTMa. Hpome 
TOTO, MBI BACXOJMIM U3 OMMHAKOBOM MpOROIMKMTEAbHOCTH PUTMOB 
B lumolene, 170, XOTA M BEPOATHO, HO elle HE MOET CUMTATLCA [O- 
Ka3saHHbiM. 
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MAJIEOMAYHUTHbIE PABOTbI B JPYTUX 
PAMOHAX W MEPCUEKTUBbI IMAJIEOMATHUTHOrO 
METOJIA 


§ 1. [laneomarnetasm HeKOTOpbEIx Taneos0licKux HW TpHacoBbIx 
oTionennit Pyccroi naaTdopmbr 


BecbmMa oOnayesKuBalomue pe3yIbTaTbl, WOyuenHble upa m3y- 
YeHUM eCTECTBEHHOM OCTATOUHOM HAMATHHYCHHOCTH OCaROYHHX WMOpoN 
gananHow TypkmMeuun, noOyauim Hac, C UebO BHIACHEHUA BO3MOK- 
HOCTeH DaNeOMarHATHOTO MeTOa, MpomsBecTM peKOrHOCIMpOBOUHOe 
maseOMarHuTHoe usy4yeHue Oolee ApeBHUX MOpox Apyrow reonorn- 
“ecko npoBnHinn. Umenoch B BUY BLIACHEHMe PAA BONPOCOB naseo- 
MarHeTH3Ma, CBA3Q8HHBIX C MUrpalivel TOJIOCOB M MHBeEPCMAMM reo- 
MarHUTHOrO NOJA AW WpObepKa BHIBOLA OTHOCHTCIbHO TOBOIbHO WMUpo- 
KOFO pacnpOcTpaHeHHA ABNCHUA MarHATHOK cTrabuAbHOCTH OCANOUHEIX 
MOpoyr. 

Ilaneozolickne uM TpwacoBLie OTNOKeHuA ceBepHol uacru PyccKoii 
uzarpopmsr u Ilpenypanba moran Ont nochymuTh OnaroxapHBIMu 
oObeKTAMM TAKOFO pofa UCCMeAOBAHHM, YUUTHIBAA, C OMHOM CTOPOHH, 
mupokoe pa3sbuTHe cpequ HX KpacHOWMBeTHEIX TOpo_ MU BO3MOMK- 
HOCTh COMOCTABICHUA Pe3yYIbTATOB C JaHHHIMH, yrKe MOAyYeCHHBIMA 
Up M8y4CHuU OFHOBO3pPacTHHX MM OOpasz0BaHu, ac Apyrow — upak- 
THYeCKy!O Ie€HHOCTL, KOTOPyIO UpejicTaBIANO Ob, B CJITy4yae ycnmexa 
OUBITHHIX paOoT, UpuMeHeHue TaweOMarHuTHOrO MeTOjIa AA pemeHua 
_paya BonpocoB cTparurpadun srax oTNOKenui. 

UccaeqopaHuAMM 3aTpOHYTH! MOKA TONbKO BepXHenepMCKue 
TpvacoBHie oTrmoKenua Ilepmcxow ma KHuposcxow oOmactrelt, a TraKiKe 
opyqoBuKcKHe OTJoKeHuA JleHuHrpagcKoH oOuacru (padoTH mposos- 
marorca). Jaa usyyenna Onl BEIOpaHb paspesbl BeTAyRcKOrO (HWK- 
HuM rTpuac) MW TaTapcKOrO (BepXHAH UepMb) spycok MO BepXHeMy 
teveHnio p. Barka (ot r. CuoOoycKoro go c. Haropckoro) KasancKux 
“UW YPUMCKMX OTIORKeHAU, BLICTyNalonMXx B OeperoBhx OO pHiBax p. Kamat 
ot r. Ilepmu yo r. Ochl u OpfoBpakcKuX oTnomennu, OOnamalomuxca 
no p. Tocuo Ouu3 cr. CaOnuno OxtaOppcKoli senesnoli poporu. 

Merogquka or6opa opmeHTupoBaHHEX oOOpasloB, usMepeHHA UX 
MarHMTHbIX CBOHCTB HU OOpaooTKM pe3syibTaTOB He OTAMYaAach OT 


ta 
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HPMAMCHABIMIeCHCA ILpM WadCOMAPHUTHBIX HCCJefOBAaHMAX OTORKeHUU 
oanatHonw TypkmMenuu. 


HmxnerTpuacosble OTO+KCHHA U3y4aIINCh B OOHAKCHUM Ha 1paBoM 
Gepery p. Batku y gep. Ilyrarnuo B 30 xm Hume c. HaropcKoro 
(puc. 49). 3nech on npesctaBlentt 40-mMeTpoBoM TomneH WeCcKOB 
C KOHPJLOMepaTaMM B HUAKHeM YAaCTH MH C MPOCJOHMU KPacHOMBeTHBIX 
rinu. Cow mafaiot na 3allay-cepepo-sanag nog yraama 4—7°. 
Co6pauo 9 oOpa3il0oB KpacHO-KOPu4HeBHIX PMH MU CepoBaTO-KOpHuHe- 
BHIX CHIBHO PIMHMCTHX IeCCKOB 3 WecTH TOYeK paspe3sa. MarnutTuar 
BOCIIPHUMUMBOCTh 3THX Topo, KoMeOnercH B Upefemtax 28,8 — 
— 249,0 . 107° CGSM, (ep = 116,9 . 107° CGSM), a Beamumna 
eECTECTBCHHOM ocTaTOUHOM NaMarnayenHoctTu — oT 0,6 .~ 40~* JkO 
36,3 . 107” CGSM (/n,,, = 14,7 - 10-° CGSM). 

Paccmatpubac nalipaBsIeHHAH eCTeCTBeEHHOM OcTaTOUHOM HaMarHa- 
yenHocTn (pyc. 50a), Mo#HO CKA3aTb, UTO CPeqM paccMaTPHBaAeMBIX 
WOpoy BeCTpevalorcA MOPOALI pasqMaHOM cTeneHH MarHUTHOM CcTa- 
OumbHOcTH. Cpequve 3HAYCHUA CKIIOHCHMA MW HAKJIONCHUA COCTABIAIOT: 
Dep = 2389, Joep = 21, aC yXeTOM TompaBku Ha HCHOLHYIO MarHut- 
wyio craGuabnocth — Dep = 222, Joep = —1%. 

Tarapceknii apye 8 palione BepxHero TeyeHHA p. BATKM MpeACTaB.eH 
MOINHBIMM TOJUAME KOPM4YHeBO-KpacHblxX, MpcuMyjecTBCHHO mec4da- 
HUCTHIX TIMH i Mepresei C MHOPTOUMCACHHBIMM MpOCIOAMM TOJLyObIXx 
mecuaHukob MH MepreseH, YepeAYIOUMMUCA C TOAMJAMH WeCKOB, Cepbix 
H3BeCTHAKOB H pO3sOBBIX MepreneH. OOmlad MOIHOCTh Apyca 3j{CCb 
coctaBbanet 485 “. Ornomecnun TarapcKoro Apyca M3sy4aiucb B OOHAa- 
mKeHUAX y jiep. Uyrarauo un 8 13 40 Hue HO TeUcHHIO p. Barka, 
y-c. Caipbaupt (B aTnhxX OOHaZKCHUAX OHM MaaloT Ha 3allaj{-ceBepo- 
3alaj, Oj, yrsamMin or O° yo 23°), a rake y r. Crod0ncKOrO (3ecb 
OTH OTIOFKCHHA BANeraloT MOUTH TOPMs0HTAILHO). OOnamkeHuA f0- 
NOMHAIOT pyr jipyra, OuarofqapxH weMy OKasasach M3y4eHHOM Oob- 
wan wacTbh BCeH TOM. 

Opwentuponannble oOpa3lb oTOupasiuch napaMu ucpes Kable 
5—12 m uctnunot momunoctu. [I[pu or6ope rmapnoe BHuMaHUe yileA- 
och KpacHOUBeTHHM raiunam. Bcero orobpano 74 oOpaaiia. 


MaryurHad BOCHPAMUMYMBOCTh KpaCHOMBeTHBIX TOPO M3IMCHAeTCA 
B mpeyenax 7,8 — 115,8 .10-° CGSM (ep = 33,0 - 107" CGSM), 
BeEIMUMHA CCTeECTBEHHOM ocTaTOYHOM HamMarnuuenHocta oT U,6 qo 
34,8.10~° CGSM (Lnop = 7,0 . 107° CGSM). Posonnte u cepbie 13- 
BeCTHAKH HW Mepresm BCeTAa OKA3SbIBAIHCL IpakKTM4YeCCKM HCMALrHAT- 
HbIMM (He KpacHOlBetuble WecKH He OTOMpauch). 

Hpacuoliperbl TaTapcKOrO Apyca, Kak WoKasblbaeT CTepeorpamMMa 
(puc. 506), B 3HauMTeIbHOM CTelICHH WepeMarHHueHbl B HallpaBseHuu 
cOBpeMcHHOTO 3emMHOrO MarHuTHOrO HomA. Muorne nanmpaBaenua In 
HOKAIH3yIOTcA O43 HallpaBJICHUuA MepeMarHM4NBaHnuA, OFHAKO 
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OCcTaIbuble ACHO pa3feuAloTca Ha pBe rpymunbt: ¢ Dep = 38, Joep = 
= 57 u Dep = 254, Joep = 42. Kak Buguo u3 pac. 006 Ha TocaeqHee 
HallpaBJICHHe CUILHO NOBIBATM WCTHUHO WepeMarHayeHnHblc 00 pasty. 
Ucnonun3ya Kpyr nepemarHvunBbanna, uaxoyum 3nauenua Dey = 211, 
Jep = —38 


4¢ AG $1 52 §3 
60 60 


ce) 
LobP Pocmopurvaa 
o; 


“49 








58 | S- 56 
“3 40 5 2 53 


Puc. 49. OGsopHan KapTa TaseOMaryuuTHbIxX paoor B pahoHe p. BsTKH. 


Kasancknii apye u3yuaica B OOHaKeCHMAX WpaBoro Oepera p. Ka- 
mat (puc. 51) y c. Ta6opt (BepxHaAA YacTh Apyca) u mpoTus r. Och 
(HWUKHAA uacTh). dyecb OH CAOAMeH KOPHUHeBO-KpaCHbIMM TJIMHAaMH, 
TepecamBalOIguMHCA C 3eeHOBaTO- WM *KeTOBATO-cepbIMM TecuaHy- 
KaMH M pO30BLIMU, OeJIbIMH M CephIMM MepreaAMM. daneranve MO4Te 
ropu30HtaibHoe. Ob6mjan mMonHocth 90 sm. 

OpuentupoBanHble oOpasyn oTOupainch MapaMu Yepes KarkyqpIe 
5—10 ™ uctunHow momnocta. OrOupannch UCKIIOUNTCAbHO KOpM4- 
HeBO-Kpacuble rinubl. Beero oroOpano 24 obpas3ia. 

MarnuTHad BOCIIPHUMYUMBOCTh KpaCHOYUBeTHHIX TMH KasaHcKOro 


apyca KoneOnetca or 17,8 -10°° CGSM yo 81,1 .10-° CGSM 
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Puc. 50. Hanpasienue ecrectnenuolt ocraTouHoit HamMarHnMGeHHOCTH HWHKHCTPHACOBLIX H BepXHEMePpMCKEX OTIOMKeHU p.BATKR: 
a) BeTUyKcKul Apyc, 6) TarapcKuit apyc. 
a 


: —— HatpaplienmA I,, copoekTtupopanuple Ha HUKHEOIO nonychepy; 2 — Hampassenny” [,, CUPoeKTHpOBaHHbIe Ha BeDPXHIOIO losyepepy; 

— cpeqHve HalpaBpsenua I, WA pasnM4HEIx py nopox samMernoit MarHuTHow cTra6upHocTH} TtpOe@HUMH Ha HUKHIOW DOychepy: 4 —_npoer- 
"HH Kpyta NepeMarHudMBakHA MW cpeqHMe HallpaBlesna I,, ucnpaBmeHune 

m C yYeTOM YacTHYHOrO NepemMarHwywnBpaHuA; § — - 

MarHuduBadnar, = Seren rer Cee 
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(xop = 33,8 . 107° CGSM), BemmumHa ectectBeHHOM  ocTaTouHOM 
wamMarnHayenHoctu — oF 0,9 - los no 23,4 - 107° CGSM (Inop = 
= 6,9 . 10-° CGSM). Hanpapaeune ecrectBenHo ocTaTouHOH HaMar- 


54 59 56 57 


Tabope! 


7 OxancK 
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S| Oca 
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Puc. 51. O630pHad KapTa MadeoMarHHTHLIx pador m0 p. Kame. 


AUYCHHOCTH 9TUX NOpor (puc. 52a) yKasblBaeT Ha UX BLICOKYIO Mar- 
nUTHYIO cTabubHOCTh B Yetom. Hebonpman uactb oOpas3ijon o0Ha- 
pyKuBaet YacTouHy!o HecraGumbHocTb 1,; 5TO HeCKOMbKO BAMACT 
Ha CpetHMe 3HaYeHHA CKIOHeHUA M HaknoHeHBA (Dep = 231, Lp 
= —16). Wcnparnennbie 3HaueHuA CKJIOHCHHA MH HaKMOHeHHA — 
Dep —= 222; J ep — —42. ‘ 3 . 
Youmcxue oTs07%KeHHA W3yY4eHEI TOKO B CBOeM CaMOM BepxHeH U 
camo uumkuelt uactrax. Bepxnme ropa30HTH yQUMCKOM CBUTH U3y- 
qaJlCh B OOHaKeHUM Ha upaBom Gepery p. Hampi upotms r. Ocdl. 
3nech OHM pescTaBeHbl KOPM4HeBO-KpacHHIMM APKOOKPalleHHbIMy 
HeCYaHUCTHIMH CHUXbHO 3arHINCOBaHHHMH TIvHaMH MW adleBpOJMTaMu 
¢ jimH3aMu 3eceHO-cepHxX necuaHaKoB. Momnocrb aTux cuoeB O00 mM. 
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Pre. 02. Hanpansenne ecrecrseunoit ocrarounoi MamarunaenHocra BepxXneMePMCKHX OTIOKEHMH p. Hampi: a) KazsaHcKult 
Apyc, 6) youmckKult apyc. 
f — HallpaBuieHna J,, cnpoeKtupoBaHHble Ha HHKHIOIO Nowychepy; 2 — HampaBewHNA 1, ClpOeKTHPOBaHHble Ha BeEPXHIOW TMomychepy; 3 — cpen- 
hee Halpabslenne J,; NpoekiwaA Ha HHKHIOW Nomychepy; 4 — cpeqHee Haupapnenue Ij; IPOeKWMA Ha BepxHlOHO Nosyedepy; 5 — npoernun Epyra 
NepeMarHnynBaHHnA cpennne HallpaBJIeHHA In C yieTOM YaCTHUHOTO TepeMarHHN4YMBaHHA; 6 — HalipaBsienie TrepeMarHiwipayHA, 
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Huskuue ropusontrer (20 ™) ydumMcKoM CBUTH BLICTYMalOT B CaMOM 
r. Hepms. I[peo6nagator cepoparo-KopmuneBble PMB. 

Opnexntupopannuble oOpa3ilpt orbupantuch HapamMm Yepes O—10 1 
no MomnoctTu. [feckm pu 970M urHopupoBaauch. Bcero 61120 orob paHno 
16 o6pas3zon. 

MaruuTHad BOCHPAMMYMBOCTh B3YYCHHEIX MOpo He BEIXOAUT 3a 
upenetst 16,6 - 107° — 122.6. 107° CGSM (ep = 50,0 . 107° 
CGSM). Beauuuna ectectBennolt ocTaro4uHOH HaMAarHHUCHHOCTH KO- 
neOnetca or 1,5- 407° CGSM yo 22,1- 107° CGSM (/a,* = 


p 
= 9,1 . 107° CGSM). 

Crepcorpamma (pic. 526) yKa3hipaeT Ha 4acTM4HyIO HecTaAONJIb- 
nocTb I, otrux mopoy. Hekorophie o0pa3ihl, oHaKO, CKOpee BCero 
COXpaHWUJIM MCpBOHavaIbHoe HaupaBenve 1, HeusmMeHHbImM. Cpej- 
Hue 3Ha4eHHA CKIOHEHMH WM HaKNONeHUA CocTaBIAWT D.» = 232, 
Joep = 4, @ © Y4eTOM YacTHMUHOM HecTaOHAbHOcCTH I, — Dep = 220, 
Joep = —38. 

Opyopukekue oTioxKennaA JleHuHrpagcKolw oOacTH W3y4cHbl. 
TOJbKO B CBOMX HuKHUX 10 m, UpeAcTaBICHHEIX B palione ctr. Ca- 
ONMHO KpaCHOUBeTHHIMM WeCKaMH, MepCKPHITHIMH UePHDIMA HW TeMHO- 
KOPHUHCBHIMH ClaHwamMu. Brame 3aiteralor raayKOHUTOBHe TMH, 
a 3aTeCM — M3BeCTHAKOBaA TOMA. OrodOpano 29 opmelTHpoOBaHHBEIX. 
06 pasos. : 

EctecTBeHHOM OCTaTOUHOH HaMarHMYeHHOCTbIO U3 BCeX U3y4eH- 
HBIX HOpoy oOmMagalor MpaKTM4YeCKH TOALKO KpacHOlBeTHble MecKu 
MW TCMHO-KOPH4HeBHe ‘TIMHUCTHe caHbt. Ipegenbl usMeHeHua U 
cpeyqHue 3HaveHuAH x u J, ANA 9TMX NOpom cocraBlAwr # = 
= 0,0 - 10~® — 30,5 . 107° CGSM (xp = 6,9 - 107° CGSM), 
I, = 0,4 - 407" — 31,6. 10° CGSM (In, = 7,8 - 107° CGSM). 

Ilo HampaBaeHuio ectrecTBeHHOM oOcTaTOUHOM HaMarHWYcHHOCTH 
IOPOAH PeskKo JIeIATCA Ha TBe Tpynus (puc. 53). Uckuio4waaA nepemar- 
HHYeHHBe OOpasybl, BeKTOpa I, KOTOPHIX CKOHITCHTPHPOBAaHE OKONO- 
HalpaBJeHHA COBPeMCHHOTO MAarHUTHOTO MOU, WOTyuacm Cieqylomnue 
sHaueHuA: Dep = 211, Joep = —39 a Dep = 27, Joep = 08. Bogan 
IOompaBKy Ha YacTM4HyIO HecTaOunbHOcTh I, B MOcueANHUe ABe YuMpH, 
nomyyaeM Dep = 38, Joep = 41. 

JlanHble, WOMyYenHbIe Up U3syYCHHM Maeo3s0ucKuUxX UH TpHuaco- 
BRIX OTJOMeHUU, CBeeHht B TaOm. 25. 

Xopomlee cordacwe UPUBeReHHbIX KOOPAuHAT CeBepHOTO MoIHWCAa 
JI BepXHeH TepMuM Cc KOOPAMHATAaMM, NOMyYCHHIIMM Ha OCHOBaHH 
U3y4YeHUA NepMCKUX OTMOMeHuM FOro-3anaqHoK uactu CINTA (raba. 12 
Ha cTp. 64), B COBOKyMHOCTH CO BIOIHeE YROBMeETBOPUTeIbHOH cTe- 
HeHbIO MAarHuTHOM cTaOWIbHOCTM BepXHeTepMCKUX MOpoy paltona 
pek Kamut u Batku, mpamMo yKashiBaeT Ha TO, UTO BEKTOP ecTeCTBeER- 
HOM OCTaTOYHOK HAMarHUYeHHOCTH 37eCb OTparKaeT COCTOAHHeE HM U3~ 
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MeHeHHe BO BpeMeHH ApeBHerO MAPHUTHOTO NOMA Semin B BepXHe- 
WepMcky!0 oIoxy. 

OueHb BarxKHO, UTO 3HAK MOMAPHOCTH TeOMarHUTHOLO NOMA B DepM- 
CKOH WepHo 0O aHHbIM, oTHOCAmuMcA kK Bocrounok Espoue u 
4 Cepepnot AmMepuke, nomyyaetca OfMH TOT Ke — OOpaTHHI 3Haky 





Puc. 53. Hampaspnenue ecrecrBeHHOM OcTaTOUHOH HAMArHMYeHHOCTH OpOBHK- 
CKUX OTNOMeHHH p. Toco: 
1 — HallpapreHnA T,, CHpoeKTMpoBaHHbie Ha HUKHIOIO nowyce@epy; 2 — Hanpapnenna In, 
cipoeKtupopaHHble Ha BePXHIOW HOychepy; 3 — cpemHee Hallpablenue I, TNA HOpManDHO 
HaMaTHHYeHHBIX MOPOA; MpoeKWMA Ha HHIKHIOIO Tolyedhepy; #4 — cpequee Hailpapyenve I, 
qua o6paTHO HaMarHMYeHHbIX NOpon; HpoeKIMH Ha BePXHIOW Tlomychepy; & — lpoexuua 
HPYra TepeMarHu4dnBaHHA U CpepHee HanpaBsenne 1, c yYeTOM FacTHAHOrO NepeMarHu4iBa HA; 
6 — HallpaBlleHie MepeMarHuuviBaniA, 


WOIAPHOCTH COBpemMeHuHoro reomarHuTHoro woA. UcKauenuem kKa- 
MKYTCA [aHHbIe [IH TaTapCKOroO BeKa, Tye BABIAIOTCA O6e MOMAp- 
HOCTH, OfHAKO HEOOXOAMMO yUeECTb, YTO KpaCHOWBeTHHe OCARKH IOTO- 
3anaquomw uacra CIITA, noyBeprasmimech UWasleoMarHuTHOMy U3y- 
WeHHIO, CYAA DO AUTeEpaTyPHBIM JaHHbIM, ABIAIOTCA He CAMBIMM Bepx- 
HAUMU 4WICHaMH WOMHOTO paspe3sa TepMu stToro paliona’  {boltkep 
(Baker) u Pucaiiy (Reeside), 1929, H. 10. Ycneucxaan, 1950], a tpma- 
.COBLI€ OTMOMeHHA, Kak CepepHol Amepuku, Tak uw Aurauu, oOnapy- 
muBaroT 00a 3Haka HONApHoctu [Huerr uw ap., 1994, KHpmap am gp., 
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Tabauya 25 


Kpatkant CBoqKa NaweOMarHuTHBIX jJJaHHbIX AIA HeKOTOPBIX nNaweOsolHcKHXx 
HM TPHACOBbIxX OTHIOKeHKH Pycckoi naaTpopmyr 














a 
oe 
QJIEMCHTHI =) 
Hoopaguatsi| ApeBHero o eee oS 5 
TOUKH reoMaruut- |® 8] asin fs ee 
HadmoAeHHA | HOrO Noma |>HO NO 
Tlepwog, aifoxa, Bek nex | SF 9 demi _ 
2 a q = 
> a, 
s oS a 
MIMpO-| HOI- | 7 y {eR | MMpo-| Mos- Re 
Ta | rora &&s| tra jrotral Gs 
Po.—T, Tatapernu u 2 38 o7 
BeTILY KCKEM oF 211 | —38 | 28 02 ae a 
Pe Y@uMcKAH HW Ka3aH- 
cCKAK ; 08 56 221 | —40 j 15,3 AS | 178 — 
QO, Hkh opsoBak 60 30 a a 18,3 49 169 | +— 


1994; [Tpaxam, 1955!. C ypyro croponbt, reozoru, 00-Ba_uMOMy, 
B HacTOAIee BpeMA ellje He B COCTOAHMM ath BOS pacTHOe COMOCTAaBIE- 
Hue M€PMCKHX KOHTMHCHTAIbHEIX OOpas0BaHuu Cesepnow Amepakn 
nu Boctounok Espomst c tpe6yemol crefenbio JeTasbHOocTH. 

B ato cBA3M BeCbMa MHTepeceH TOT akT, 4TO HOPMAJbHO U 
oOpaTHO HaMarHmyueHHble NOpoybl B paspese TaTapcCKOrO sApyca 
p. Barku oOpa3sylor 4vepeyyiomjmecad 30H HOPMAaAbHOW uw OOpaTHol 
HaMarHmuenHoctu, MomHocTbY oT 80 yo 150 ™ Kaskgaa. Beero wacun- 
THIBACTCH TPM 30HK OOpaTHOM UW Be HOPMAAbHOM HaMarHH4eHHOCTH, 
TIpu4ieM HWKHAA 30Ha OOpaTHOM HaMAarHU4eHHOCTH ABIAeTCA, WO- 
BUMMOMY, HCMOCPeACTBEHHHIM UpPOFOWKCHHCM B30HBI, OXBATHIBAIO- 
mel KazsaHCKMl Apyc MU BepXuiow yacTbh ydumckol cBuret ITpukampa 
{CpeqHAA 4WacTb dTOM CBUTHI HAMM He M3y4alacb), a BEPXHAA 30HAa 
oOpaTHOoH HaMATHHMUeHHOCTH MposoMmMaercA B HHIKHETPMACOBHIe OT- 
JIOFKCHTA. 

Ilo-BuyuMomy, culeayer cuutaTb, UTO UpOROWKuTeAbHAaA 900xa 
oOpaTHOrOo YeOMarHHTHOTO MONA, OXBaTbBalolmadt 3HatuTebHy!O 
WacTh Me€PMCKOTO Mepuojsa, B HaYaNe TAaTAPCKOFO BeKa 3AKOHUMIACH, 
CMCHYUBIIMCh AOBOAbHO YaCTHIMM WHBEPCHAMM TeOMArHATHOTO NOMA, 
KOTOpPHle IpOsOWKaANUCh U B TpMace. daMeTHOe M3MeHeEHHeE KOOPAUHAT 
ceBepHoro MOWCa B TATAPCKMM BEEK IO CpaBHeEHHIO © KasaHCKMM 4H 
YPUMCKUM CHOBA YKa3zblBaeT Ia BEPOATHY!O CBA3b Me@*K Ty MHBeEPCHAMA 
reOMarHHTHOTO NOWA H MurpalueH nomloca demau. 

UepexqoBanne HOPMAIbHO HM OOpaTHO HAaMAaPHMYeHHHIX 30H B pas3- 
peze TaTapckoro apyca, He HaOIOZaIOMeecA B KasaHCKUX M YOUMCKUX 
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OTJO;KCHHAX IT BCCbM@ BCPOATHAA CBA3b 9TOTO ABJICHHMA C UHBep- 
CHAMM MATHHTHOTO HOA SCMAM, MOZBONAIOT CTABUTL BOIMpPOC O Co3qa- 
HUW WaJe@OMaTHUTHOH WKaJibl IIA KOppewAlMH paspe30B BepxHenepM- 
CKUX KpacHolBetoB Bouaro-Y panbcKoH oOmactnu. Ecanu ata padorta 
3ABePINMTCA yCIeXOM, TO MO#KHO OyyecT HaeATbCA, UTO WaMeOMarHUT- 
HBIM MeTO, OKasKETCH B COCTOAHHM MOMO4Ub FCOMOrTaM BBIACHUTS 
CTpOro BO8paCcTHble COOTHOIMeHUAH Mey paspesaMM NepMCKON u 
TpHaACOBOM CHCTCM Pa3IM4YHbIX PerHOHOB HM [arkKe KOHTMHCHTOB. 
HeckKoabkO CHOB O pesybTaTax, MOWYYCHHHIX pM WaweoMmarHat- 
110M H3y4eHHM OpPAOBUKCKUX OTAOMeHuuM JlenunrpaycKoH ob6macrTH. 
O/eCb HOPMaJIbHO M OOPaTHO HaAMATHUYeHHbIe MOPOAL TakyKe oOpa- 
3YHOT [Be 30HbI, U3 KOTOPBIX BEPXHAH — 30H& HOPMAJbHOM HaMArH- 
YeHHOCTH, & HWKHAA — 30Ha OOpaTHOHW HaMarHuuenHocTu. Opso- 
BUKCKHC OTMIOMECHYUA C TOUKM 3PCHHA MasIeOMarHeTu3Ma IPyruMu aBTo- 
paMiH ne UsyyaNncb. ITO He NO3BOAAeT C HOMHOM yBepCHHOCTbIO Cy- 
MTb, HACKOIbKO Halll pe3syIbTaTh OTpaKaloT COCTOAHMC M MOBC- 
yJeHwe 3CMHOTO MAPHMTHOTO OWA B OPAOBAKCKHM Tepwoy. Cormacue 
TMOUYYCHHHIX KOOPWHAT CeBepHOTO Homwwca SemaM (Tab. 20) ¢ KOOp- 
{MHAaTaMM, KOTOPHIG j[aloT JLpyrue aBTOPhl WA CHIypa uw jeBoHa 
(ra6a. 9) Oo HeKOTOpOH CTeNCHHM HOATBeEpK Lalor IpesMOTOMenue, TO 
MBL MOUYUMIM XapakTepHCTHRY 3eCMHOLTO MarHATHOrO TOA Opo- 
BUKa, HO BCC KC JTOT BOTIPOC MO+KeT OLITL peclileH IMMb IpH naseo- 
MarHUTHOM M3yYCHUM OTMOMeHUH TOTO BOBpacTta B ApPyrux pawonax. 


§ 2. Oepenektuss: waneomarnHuTHOoro MeToya BH 3aa4H 
ambHeliimux padot 


Ipeaonutb MaweoMarHurTHblli Meroy M Ha¥aTb ero pa3padoTKy 
OKa3alOCb BO3MO7KHBIM B TpOMayHOH cTtenmenu OnaroyzapaA OypHomMy 
PasBHTHIO BO3BHUKMeM BCerO HCCKOIbKO eT Ha3zayl HOBO oTpacuit 
reopwu3sukH — NaweoMarHetTu3ma *. 

CylH0cTh MacOMarHHTHOrTO MeTONa, KaK Mbl yeKe yKa3biBaJt, 
3aKJ0UaACTCA B pelleHHM PAA PeONOTHYeCKHX BOIMpPOCOB IyTeM BOc- 
CTAHOBJICHHA J{PCBHETO MAFHMTHOFO NOH SeMAM MW ero H3McHeHAH 
38 HMHTCPCCYWIMM HAC OTPe30K BpeMeHH — BOCCTAHOBAeCHUA MO BCK- 
TOPpy CCTCCTBEHHOM OCTAaTOUHOM HAMATHMYCHHOCTH FTOPHBIX MOpoOsl. 

Bo3mMooKHOCTh IPHMCHEHHA WaseCOMarHMTHOTO MeTORAa Ip pelicHuu 
pxya BOMpocoB reomoruM ompeyemAetca, Wpemye Bcero, XapakTepoOM 
M3MCHCHUM MAPHATHOTO NOJA SeMAM B reOwOrMuecKOoM MaciITabe Bpe- 
MeCHH. ITH U3MCHCHUA OXBATHIBAWT OHOBPeEMeCHHO BCIO GeMJIIO MH 3a- 
KJIOUalOTCH B MHBeEPCMAX MAPHUTHOFO TOMA SeMau, MponcxosAmUux 


* Ilpapiibuee On0 6bI, 10-BHAMMOMY, Ha3BaTB ITY OTPacJb MasleOMarHATO- 
AOrHeH, OLHAKO TEPMHH «1aseOMarHeTH3M» KAK HAaMMeHOBAHHe OTpacuu reopu3sHku 
ysKe HeOWHOKpaTHO ObI MCMOUb30BaH B Hamel HM UKOCTpaHHOM AMNTepaType 
(Hamp. M. A. Ppa6opckuit u gzp., 1956), moatoMy HeT cMbicuIa ero 3aMeHAT. 
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wepe3s ONpeseIeHHble IpOMesKYTKM BPpeMCHH; MHBeEPCHM MpOUCXOAAT 
Ha (OHe Me/eHHOrO HallpaBJCHHOrO U3MCHEHMA MATHHTHOTO OWA 
B pe3syibTaTe MUTpaluy MOTIOCOB. 

Bropoli BarkHOl IMpeAMOChIIKOM 9TOM BO3MO;KHOCTH ABJACTCA 
CHOCOOHOCTL MMPOKOTO KMacca LOPHEX LOpoy mpmoOpetath Ip CBoeM 
oOpa30BaHMM OCTATOUHYIO HAMAFHMYeHHOCTL, COBIayalwlly!o WO Ha- 
IIpaBAeHHIO C BEKTOPOM MOKAMIbHOLrO 3EMHOTO MATHUTHOTO WOR TOTO 
BpeMCHH M COXPaHATb 9TY HAMATHM4YeEHHOCTh, Ipu OwTaronpuATHbIX 
(1 J{OBObHO OOLIMHBIX) YCHOBMAX, JO Hallux AHEM. | 
- Taxum oOpa30M, B pax OCagOUHHIX MW BYAKAHOPrCHHEIX TOJUN BIle- 
yaTaHa B BiUye «OKAMCHCAOTO MaTHeTH3Ma» Kala BpeMeHM C jeTe- 
HUAMM Yepe3s MPOMEAKYTKH BpeMeHU, M3McHHIONuecA OT V,5 Wo 10 Mau. 
eT IIA pa3HbIX INOX MW «yKa3zaTelu» HallpaBJeHUA Ha OIC HW pac- 
cronHua 70 Hero. Tpomaguoe 3HaveHue 9TOrO daktTa AAA reouoran, 
kaK HAM KasKeTCA, Tpy4qHO MepeoweHuTb. On WO3sRoOuAcT CTAaBATb 
Tepe, WaseOMarHUTHHIM MeTOJIOM 3aj[adu, CBA3aHHbIe C BHIABJIEHHeM 
CHHXPOHHBIX B CTPOTOM CMb{Ce coObITuM TrcomOrTM4ecKOW ucTOpul 
(B pate caly4aeB C TOUROCTHIO MO MeHbiel Mepe HopsyKa 10 000 ser), 
a TAKKe H C M3yTCHHeM MUPpalun MONIOCOB HW KOHTMHEHTAIbHOrO 
mpetda. Haxonell, Oykyujee pa3sBuTHe MaweOMarHvTHOTO MeTOsa, 
BEPOATHO, MOZBOANT MOMYYATh Taky!O Ke TOUHYIO aOCOMIOTHYIO Kay 
BPeMeHM MOUTH JA BCCH reomormyecKOM ucTopun demu. 

Panec, 3aKanuuban u3OAKeCHMe TeOpCTHYeCCKAX OCHOB MeTOsa, 
Mbl HAMCTIJIIL HECKOIBKO 3ayad U3 OOMACTH CTpaTUurpamun, reoxpouo- 
noruu, Wakeorcorpapuu M TCKTOHHKM, KOTOPbie yake B HACTOALec 
BpemA MoryT ObITb MocCTaBACHBI Wepej, MaLeCOMAPHUTHEIM MCTO]OM. 
Hamm padorh He TOXbKO NONHOCTHIO NOFTBCPAUIM CBOCBPCMCHHOCTh 
TOCTAHOBKU ITHX Baau, HO MW YKa3blBalOT, KaK MBI WOJaraeM, Ha BbICO- 
KyIO TCPpCHCKTHBHOCTh WpHMeHeHMA MaMCOMarHMTHOTO MeTOMa [A 
ux paspemenua. IfepeuncnmM oTH 3ayaun, a 3aTeM KOHKpeTH- 
3MpyeM HeKOTOpHe M3 UMX IPMMeHATeIbHO K danaqHonw Typkmennn 
H OTCJIbHBIM CMe@}KHBIM paHonaM. 

{. Pernovanbuad cTpaTurpaduyeckad KOppedAyuA OcaqOuHblXx 
Ii BYIKAHOPCHHHX TOU HW WX pacuJICHeHMe, HOCHIec yHUBepcalb- 
ub Xapaktep. 

2. A6comTHaH KOppemAMA Treowormueckux oOOpa3z0BaHa, Tep- 
PHTOPHaIbHO BeCbMa YHaACHHHIX Apyr OT Apyra; BHABIeHUC CTporo 
CHHXPOHHBIX COOBITHM reowormuecKOW ucTOpHuA. 

3. Oupezenenne reomormueckoro uw aOcomwTHOrO (B KoMOMHalMu 
C patmoaKTHBHBIMH MeTOaMM) BOspacTa pa3JMIHX o0pa3o- 
BAH. 

4. Coszanue ecxyuHol aA Boel JeMim TeOX POHONOPMYCCKON WIKAJ Bl, 
TOUHOW MW OXBATHBAIOINCH BCIO reouorMm4yeckylO UCTOPHNW; Co3anuve Ha 
ee OcHOBe efMHOM crpaTurpammucckKoH WKaIbh Uw TOUHAA IpUBAsKa 
K HeM BceX MEeCTHBIX CTpaTurpadmyeckuxX WiKaL W Wo_passese- 
HUM. 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


HOO tacts Paasa ITI 





Do. Wsysenue murpalmu nomiocoB 1 KOHTMHeEHTAaNbHOTO Apelida 
HW CBA3QHHBIX C STHUMM ABJCHMAMH BOIPOCOB Nameoreorpadun uw nateo- 
KIMMAaTONOIHn. | 

6. Ompeyemenue cKOpocTH ocay{KOHaKOMNeHHA, BHIABIeHMe Hepe- 
PHIBOB B HEM M ONpeyellenwe UX AMTeIbHOCTH. 

7. Pemenwe payja BONpocoB, CBA3aHHHIX c yepopMalmamMu ua- 
CTOB, HallpuMep, ycTaHOBJIeHHe NOpAKAa WocweqoBaTenbHocTH 
(KPOBIM MM MOLOWBE) FemOpMUpORAHHHIX MIACTOB, BHIABIeHMe Xa- 
paktepa gqedopMallun B WMalupax 4 T. J. 

Ms ceituac ne 6yyemM ocTaHaBuBaTbca Oonce WORpOOHO Ha BO3- 
MOVKHOCTAX TalleOMarHATHOrO MeTONa B OOJacTH Mameoreorpadun, 
HaeOKIMMATONOrAn UW TeKTOHUKH (3sayjauu O—7). Her cmbicaa ocra- 
HaBJIBBaTbcA TAKKE UW HA BOSMO/KHOCTH DOUYTHOTO pellleHuA Up nO- 
CTAHOBKe NaNCOMArHATHHIX paboT BOMpPOCOB, KacalOMUXCA ACTOURNKOB, 
yTlH M BpemMeuu cuoca, (B Xofe ONpeyeneHuA BeEKTOpAa eCTeCTBeEHHOK 
OCTATOYHOM HaMATHMYeHHOCTH, MOMyTHO MOMyyawTcH TaksKe MW CKa- 
JAPHbI€ MAarHUTHHe XapaKkrepUCTHKM: BEIMYMHAI CCTECTBEHHOM OcTa- 
TOUHOLE HAaMATHMICHHOCTH HM MarHuTHOH BocipunuMuuBbOocTA). Ira 
BO3MO/KHOCTL ACHAa, a U U3y4eHMe ee HE BXOMMIO B Hay Bayauy. 

dayaun 1—4 HenocpeycTBeHHO CBAZaHbI C WepcuektuBaMu IpuMe- 
He€HHA WaseOMarHUTHOTO MeTOZa WTA Were crparurpaduu. Mut mo-- 
MbITAaeMCAH HeECKOJIbKO OoOlee WOApPOOHO OCBeTHTL 9TH MepCieKTUBHI 
IpUMeHUTeIbHO K Sanaquok TypkMeHum M HeKOTOPBIM CMe)KHEIM 
paHouam. 

Ilepcnekrubuoctb IpuMeHeHHA WadeOMArHUTHOrO MeTOza uA 
peleHHA BOMpPOCOB, CBA38aHHHIX CO cTpaTurpadue Tow uu wHOn 
TOM, 3ABACHT MOUTH UCKINOUATeEALHO OT TOTO, B KaKOM Mepe 9a. 
TOMMa UpecraBlewa WopoyaMu, COXpaHUBUIMMU TepBoHavabHOE 
HalwpaBleHwe BeKTOpa eCTeECTBEHHOH OcTaTOUHOM HaMarHuUYeHHOCTH, 
HOsBOJAIOMee BOCCTAHOBUTL ApeBHee MAPrHUTHOe Wome seman. Barmkuo, 
KOHCYHO, HE TOJBKO IpowenTHOe CORepsKaHMe MAPrHUTHOCTAOLIbHBIX’ 
MOpos], HO HM T0, KaK OHM pactiipeweNeHbl B paspe3se MW HACKOMbKO JTOT 
THE HOPOR OTAMUUM OT 3aBeEOMO TepeMarHAYeCHHHIX NO BHEWIHUM Npu3- 
HakaM, UPAMO B Owe. CymecTBeEHHO TAaKKe BpeMA, B TeYeHMEe KOTOPOrO 
oTqaradach TOMA, ce BO3PacT M MOIMHOCTH. 

M3 cofepkaHnA BpexbyyyMux rlaB BUAHO, ATO OCHOBHBIe BO3- 
MOJRHOCTH IPMMeHeEHHA WaJleOMarHATHOTO MeTOwa TWA WevTaqbyHou 
KOppeIAUUA UW pacuJleHeHHA OCATOUHHX ( M BY TKAHOPeHHEIX) TOJII MbI 
CBA3bIBAaeM C BBIeeCHHeCM DaJleOMarHHTHBIX 30H, COOTBeETCTBYIOIMIMX. 
reOMarHUTHbIM 90Xam. TpedoBaHuA, KOTOPLIM J[OJUKHEI yOBUeTBO- 
PAHTb M3yyaeMBle OTJIO*VKCHUA, UTOOL! B HUX MOFKHO OBINO BbINeIUTb 
9TH 30HBI, MOPKHO CHOPMYIUPOBATh Tak: 

1. Usyyaemaa roma coorBercrByet Gonec 4emM OFHOM maleomar- 
HUTHOM 30He. 

2. pa cOope opuenrupoBanHbx obpa3ios MomHO OOecne4nTh 
IpPeACTABMTCIbCTBO KayKOM WaJIcOMarHUTHOH 30HbI XOTH ObL OXHEM 
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00 pa3sljoM, COXpaHHBINMM NepBOHadaJIbHYW OCTATOUHYIO HAaMarHHyeH- 
HOCTb. ITO MOMKET OKA3ATbCAH JOCTHTHYTHM Pa3IWIHHIMA WyTAME: 
OONbUIMM DpPOleHTHHM COfepHaHweM MaPHUTHOCTAOMAbRHIX MOpor: 
Wim sKe, Up MaOM coqepsKkanUH, PABHOMeEPHHIM PacHpexetenuem 
“aX 10 paspesy HZ CBAZAHHOCTHIO C Ope eNeCHHbIM THOM NOPON, Jrerko! 
BHIJCAIOMJAMCA IIpAMO B DOJe, Bpu ordope oOpasoB. 

OTH 7Ke TpeOoBannA OyAyT ABIATSCA U YCHOBUAMM BO3MOMKHOCTH 
TAaKOrO pacileHeHHA JaHHBIX OTAOMeHaH, KOTOpOe OyyzeT UMeE?L 
YHUBepCabHHM Xapaxktep, T. e. 6yner UpHrogqHO ATA AWOHX OFHO- 
BOSPacTHHX OOpa3s0BaHn — a TakiKe WM YCIOBMAMM BO3MO?KHOCTH. 
aOcCONIOTHOM KOppeuAuM paspes0B 9TUX OTIOMeHnH. 

Cpeqm Bcex u3y4eHHHX HaMu OTUOKeHuM SanagHol TypkMenau 
HawOonee ONarONPHATHEIMA JIA MPMMeHeHUA WaseOMarHATHOrO Me- 
TOMa OKAZ8aNMCh OTHOVKCHUA KPACHOIBETHOM CBUTHI WOMyOcTpoBa 
YUenekena. 3necb kKavkK yo NaHeoMarHuTHy!O 30HY BO BCeX paspe3aXx 
UpeyqcraBIA He OFMH JeCATOK MarHuTHOCTaOHAbHHIX oOOpasiyon, 
MHOTHMM OOpaslami ObIIM OXapaKkTepu3s0BaHh TaksKe M Mepexoyuble 
CHOW Me*KY 30HAMH. ITO HO3BONMNIO HE TONBKO BHYCIMTh Naeo- 
MarHUTHHe 30HH, HO HM BeCbM&a TOYHO MpoBecTm rpaHubl MerKy 
HUME. Tako OnarompuATHH pesyabrat, NOsBONMBIMIMH yBepeHHO 
PaCIIeCHMTh TOMY Ha 30HBI A WpPOw3sBeCTH KOpPpeIANUI paspe3sos. 
10 HUM, OOYCHOBIeH WMpoOkuUM pa3BuTHMeM WOpos UepBoro MarHut- 
HOrO THMa B COCTaBe BTUX OTMOMKCHHU, MerKOCTLIO HX ONO3HaABaHUA 
B WOWe MH COXPaHHOCTbIO NMepBOHAYaAIbHOTO HallpaBMeHUA BeKTOpa 
eCTeCTBEHHOM OCTaTOYHOM HAaMAarHHYeHHOCTH WpakTMyecKM BCceXx 
o6pasoB mopox storo Tuma. 

AkKYarHIbCKe MW Hafwakyarblibckue OTmomenua Hiopenyara xu 
alumiepouckue oTmomennuaA UemeKkena, COsKeHHEIe B OCHOBHOM DOpo- 
qaMa WepBoro MW BTrOporo MarHUTHEIX THMOB, OKasalWcb HAaCTOAbKO 
Ke MEPCUCKTHBHBIMM JIA MWawe@OMarHUTHOTO MeTOa, KaK HW KpacHo- 
upetht Uenekena. Syech TakiKe Aerko OM BhIPZeeHH MaweoMaraut- 
Hbl€ 30HbI, XOTH OHM, a Tem Oomee DepexofHble clou, OHH OXapak- 
TEPUsOBaHb TOPaszO MCHbINMM UBCIOM OOpasloB, YeM B WepBoM CJy- 
uae. JO nOCIeyHee OOSACHACTCA IpOCTO 3HAaYHTeIbHO OOMee pekKUM 
orOopom oOpa3loB no aTumM paspesam. Hecomuenno, uto upu 6oxee 
uacToM oTdope oOpasyos (Yepes 10—15 m), MBI MW 3yech Oyun 
Obl Takue *Ke MopoOHHe FaHHble O Xapakrepe H3MeHeEHMA [peBHero 
MarHUTHOTO TOMA SeMIM BO BpeMeCHM, KAK WM B Ipesbyyiyjem cayyae, 
M HACTOIBKO Ke TOUHBI€ PpaHMbl Mey 30HaMu. 

IlaneomarHurHbe 30HbI yqaOCh BLICMUTL TakKe MW B aKWALbIVIb- 
CKUX WM KpacHouBeTHHX oTJomeHuAX Manoro Banxana. 3yecb, O;- 
HaKO, Ccoep#anwve MAPrHUTHOCTAOLIbHHX MOPOM OKaAsaHOCh OWeHb 
MaJIBIM, OSTOMY HeKOTOPHIe 30H OMIM WpesACTaBMeHLI BCerO JMIUb 
OHMM-ByMA oOOpaslamu. B mepBom cilyyae 9TO CBA3aHO CO 3Hauu- 
TCIbHOM HecTaOMIbHOCTbIO eCTeECTBEHHOM ocTaTo“HOM HaMarHudeH- 
HOCTH MHOTUX OOpasloOB Jarke WePBOro MATHNTHOTO Tuma, a BO BTOU- 
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poM — HOYT C MOMHBIM OTCYTCTBHeEM MOpo sToro Tula B cpeqHel 
yactu toumu. IIpu 6omec uactom (Hepes 10 ) H THaTebHOM, BBIOO- 
pouHoM, oTOope oOpa3sloB H 3fecb MOAMHO OBO OI NOLYYUTh OFeHb 
xopolme pesyabtatbl. To me caMOoe MO*KHO CKa3aTb HM Wpo Maseore- 
HOBHIc oTuo7KeHUA Magoro bamxana. 

AkuarbiibcKve oTaomenma Uenekena UpescTaBlleHbl B Halle 
KOUICKUMM JUUIb HeCKOIbKUMK OOpasliamMa. Oynako fame cpenn 
HMX €CTh MArHUTHOCTAOHIbHbIe OOPasybl MOPO BTOPOTO MarHuUTHOTO 
Tuna. ITO HOBSBOUAeT HAXCATLCA Ha TO, UTO Ip Oomee NOApobHOM u3- 
YUCHHM UM BOTUX OTIOMenUAX OyAyT REIeHeCHHL WAaeCOMArHUTHBe 30HBI. 


TakuM o0pa30M, MBI yCTAHOBMAIU, UTO BCe H3y4eHHble HAMM pas- 
pe3shl Winovena dsanaqHow TypkKMenum mogyalwrcaA paculeHeHiio 
HM KOppeAUMM WaseOMarHMTHbIM MeTO]IOM. To se caMOe MOKHO 
yTbepkyath W A paspesos nameorcua Manoro Basxana. Heodxo- 
MMO OTMCTUTh, UTO 9TO CBA3AHO B WepBylO OYepeb C HANMUMCM B CO- 
craBe BCeX ITHX OTAOFKCHUM NOpo MepBoro WM BTOpOrO MAaLHATHOTO 
THIOB. | 

Kak wu3bectHOo, OTIOKeHnA UiMOeHa Sanaguo-TypkMeHcKou 
HM3MeCHHOCTH 10 CBOeMy THIY ABIAIOTCA MpOMesKyYTOUHDIMM Me7KY 
JBYMAH CBOMMM KpaHHUMi THMAaAMM, NpescTaBAeHHbIMM pa3spesaMu Ha 
toayoctpope YUenekene u ua Manom Baaxaue u Kwpengare. Cyia mo 
aqurcpaty pub yaunbm [A. A. Anu-daze, 1953], noposxb mepBoro u BTO- 
poro MarHUTHOTO THMOB (KpacHbic, KOPHuHeBbIe M Cepble TMH UY 
ANMeCBPOUMTH) 3fecb BCTpeyaloTrcA jocTaTOUHO YacTo. BecbmMa cyuye- 
CTBEHHO HU TO, UTO ITH MOPOAbI TOKASHIBAIOT 3aMeTHbIC M UHOTAAa MO- 
BOIbHO 3HAYMTCIbHBIe BCIMIMHbIE eCCTCCTBEHHOM OCTaTOUHOM HaMmar- 
HuYeHHOcTH. Tak, MbI HOJYyUMIM DIA oOOpasya ceporo aleBppomuta 
T, = 12,9 - 107" CGSM, gaa o6pazu0on KopuuneBnx raun [y= 
= 23—69.107° CGSM (Monmyxan nm Crtprmanan, KpacHo- 
yBeTHad cButTa). OrmMeTuM elle OJMH BaKHbI Pakt: cyqA MO MatepHa- 
aM rayOokKHX CKBaxKUH, KpaCHOUBeTHaAH CBATA JO CaMOM IMOONIBHL 
COsKeHa B OCHOBHOM TlOpOwaMM TeX 7Ke THMOB, UTO HM OOHAKalomaAca 
B O0M30CKaUX WYHKTAaX Ce BEPXHAA 4acTb; Tak, CpeqM KePHOB ray- 
6okuX CKBAKHH OONbIMOe MeCTO 3AHMMAIOT IOPORb, KOTOPBIC MBI 
OTHOCHM K ItepBOMY HM BTOPOMY MAaTHUTHBIM THITIAM. 


Virak, Bech KOMIVICKC NIMOWeHOBEIX OCayKOB SanayqHow Typkme- 
HMM MOKHO CUMTATh MePCHEKTUBHAIM C TOUKM 3PCHUA BO3MO/KHOCTH 
IpUMeHeHHA WaeOMarHUTHOTO MeTOja AIA pellleHHA 3ayau pacde- 
HeCHUA MW KOppesAuMM ero paspe30B. BecbMa BO3MO7KHO, UTO 9Ta Mepc- 
IIGKTHUBHOCTh pacipocrpaHAeTCA M Ha HeEKOTOpHle NOAcTHMalolyue UX 
oTmomennua. Jlaromormueckui cocTaB 4 dallwa MMOWeHOBHIX OTIOKe- 
Huu paAya pattonos SanagHow Typkmenuu (3anaguiie orporu Koner- 
nara, Hpacnopoyckoe mato), a TakKe pe3syAbTaThH, MOAyYeHHEIC 
HAMM JIA WaweoreHoBLx oTmoKeHHM Manoro banxana, {0 HeEKOTOpOM 
cTeneHu DOATBepKyaloT ITO MocAexHee NoOMWOReHnUC. 
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OrmeTuM, 470 TpermuHble ornoKenuA AzsepOali7Kana, B TOM UuCe 
HM OTNOKCHUA UpOsyKTMBHOM Touma AmeponcKoro MomayocTposa, 
cosepKaT B CBOeM COCTABe 3HAUMTEIbNOC KOMMICCTBO UOPOM, KOTO- 
pbie MBI Ob oTHeECAM K UepBoMy M BTOpOMy MaLrHUTHRIM THITaM 
[A. B. Bucteauye, 1951]. Jr nopog ToBONbHO CHAbHO MaTHUTHET. 
no KR. Il. Koauny [1929!, ax MarHurTHad BOCIIPUMMYIMBOCTL CocTaBIAet 


33 — 640 . 107° GCGSM, ouu oOmagar TakeKe u ecTecTBeHHOM OCTa- 
ToUllou HaMarumyennocrby (1'. C. Moposos ul. H. Crponnun, 1939). 


Visyyenne BO3MO/KHOCTH UMPUMeHCHMA TawleOMAaTHUTHOTO MCTO,Ta 
HH PeUICHAA BOMPOCOB, CBA3AHHBIX CO cTpaturpadueH Bcex mepe- 
UICJICHHEIX BING OTIOMeCHU ABAHeTCA UepBOOYepesHOM sayatell 
pa6or na Ouuxaiimue rogH. BropsiM HalpaBJeHvem uccue,oBa Hu 
NOJVKHO ObITh UsyYeHHe MePCHeKTHBHOCTH MeTOMAa ANA PeWeHHA BO- 
WpocoB crpaTurpapua ocajOuHbix o6pazs0BaHH Apyrux pernwoHon 
im ;pyroro swospacra. Hlupokoe pacopoctpanenuc ABAeHUA PUTMU- 
yeckoro YepesOBaHUA HOPMAIbHO M OO paTHO HAMATHUAICHHEIX 30H B pas- 
pesaX OCAaOFHBIX TOU, CAMOTO pasIMIHOTO Bospacta, HatuHa © jO- 
KeMOPUHCKOTO WM M3 CaMBIX pa3/IM4THBIX palioHoB, TOBOpUuT O TOM, 
u7o MocTavHoOBka Takux pador umMeer Do coboH o4By. IIpa atom 
oc00 ve BHUMaHMe CileLye? yReIUTh KPAaCHOUBeTHEIM TOMMAM (HAaNpuMep, 
KpacHouBetam IIpeqypauba), Tak Kak, C ONHOM CTOPOHHI, riaBHbIM 
06pa30M UMCHHO B TAKHX TONMaX AO CUX MOP YCTAHABAMBaTOCh HaJIM- 
UHC PUTMAICCKOTO YepeOBAaHHA WaseOMArHUTHBIX 30H (Ipuuuna — 
6oraTrcTBO HopoyamMu MepBoro MarHuTHOrO THA), a C Upyrou CTOpOHHt, 
paciweHeHue M KOppeANMA MHOTUX U3 HUX WpesCTaBAAeT KO HAaCTOA- 
Ijero BpeMeHH ele He BMOMHE paspeLleHHylO 3akady. 


lina soupoca 06 uchomb3s0BpaHuu WaseOMarHuTHOTO = MeTO/a 
B pa3BeOUHOM WpakTuKe OYeHb BayKHb Ciefylouue Ba MOMCHTA. 


Bo-mepBbx, MeTON JOIycKaeT BO3MOMKHOCTh pacdeHeHUA W ROp- 
peIANU TOM WO KepHaM OypoBbIxX CKBAKHE. [lockombKy oupesesc- 
HAC DepBOnayaNbHOW OpMeHTMpOBkKA KepHa B TOPUZOHTAIbHOM W.10- 
cKocta OyyzeT B page ClyyaeB 3aTPYAHUTeIbHHIM, YaCTO NpPUjeTcA, 
TIOMUMO CKaJIAPHBIX MAPHUTHHIX XapakTepwcTuK, OrpaHv4uBaTbca 
UBVYeHHeEM WHOM MArHMTHOTO HaKJOHeHMA. 


Jinx BLIZeNeHUA HOPMabHO HW OOpaTHO HaMaLUuH4eHHPIX 30H 
(ecum pa3pe3 MpefcTaBJien MarHU?THOCTAOHIbUHMH WoOpoyamMu) 9sToro 
6ywer BUOMHE JOCTATOUHO. Heo6xoyuMO TOUIbKO, WIA OlpeqewenuA 
sHaka HAKMOHCHMA, 3HaTb MOMOMeHMe BepXa OOpasila, KOTOPOe FOMKHO 
6LITh OTMCUCHO pu usRleyeHuu KepHa. Asyyenue eCTECTBCHHOM ocTa- 
TOUHOM HAMATHUYCHHOCTM OPUCHTMPOBAHHHIX TaKUM OOpas0M KepHOB 
CKBAIKUHEL, UpoOypeHHOH jd HapaljMBaHWA jfeTabHOTO paspesa 
KpacHolbeTHol cBuThl Wenekena KHU3Y, eUCTBUTeEIbHO MO3BOIH-10 
IpOCIeFUTh BWIKHIOI 30HY o6parHom HamMarnuuenHOcTH OOHna?Kalo- 
welicn UacTH CBUTH UM BHIeIMTh HUKe Hee 30HY HOPMAJIbHOM HaMalr- 
HuucHHOcTH (puc. 47). | 


13 A. H. Xpamos 
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Bee me HCOOXOYMMO WOAYWeEPKHYTH, UTO Aanke ecu He 6yzer BO3- 
MO/KRHOCTM TOUHOLO ONpesedenuA YLTOPM3Z0HTAIbHOW OpHeHTMpOBKA 
KepHa C MOMONIbIO CIICIMAIbHNX MeTOOB, Oc3yCAOBHO Caeayer u¢c- 
HOAb30OBATL BCC Walch AIA TOO, UTOOL BLIACHUTb XoTA On UpuoOmu- 
3HTCIDHYIO OPHeHTaluIo KepHa TO cTpauaM caeta. ITO MOMeT ObITS 
HOBOAbNO JICTKO OCyljecTBeHo, HalpuMep, eCAM TeKTOHMYeCKOe 
cTpociue M3yyacMON TOUNM B pallone CKBasKUHBI U3BeCTHO XOTA OBI 
B OOMUX VepTaX, a YIVIbl UWaseHuA FOcTaTOWHO BeAMKU, UTOOH Halpa- 
BIICHHA WageuHA B KepHe MOAKHO OBIMO ONpeseuuTb; TOorga, ormMeyaA 
9TO HAUPABACHNe Ha KCPHC M 3HaA CPO aBMMYT, WOC.e OupenenenuaA I, 
Ha MarHUTOMeTPC MOWKHO OY LCT BLIMUCIUTh CKIOHEILMEC BTOTO BeKTOpA. 
dHanue Xora Obl IPMONUSNTCIbHDIX 3HAYeHMIL CKIONeHUA HO3BOANT 
BECTITh WaeCOMarHuTHble 30Hbl B TeX, M0-BUUMOMY, JOBOJIbHO 
“aCTBIX CJLYUaAX, KOTWa WO HAKMOHEHIIO STH 30HbI BLIABAATBCA He 
OyHy? — ltallpaMep, Up uacruunoii HectaGusabHocTH mWopod 
HIM Ipu TepBonavadbHOH TOUTM TOPU3Z0HTaAIbHOM HaMATHMUeH- 
HOCTI. 

Bo-Broptix, peakue U3MCHeHWA HallpabseuuA CCTeCTBeEHHOK ocTa- 
TOUUOM WAMATHUICHHOCTH TO paspe3y U ee 3NadYMTeAbMAA BeMMUIIHA, 
MOKCT ObITh OTKPbIBAIOT HOBLIe MWePCHeEKTUBbI UCPes] MAPTHUTHBIM ka- 
potaskem ckBawkuu. Hak w3BecTHO, MpPUHIMNMasbHO BO38MOKHBI [Ba 
Bua MAarHUTHOTO KaporasKa — KapoTasK BOCIPHIMYMBOCTH MH Kapo- 
TAK MATHUTHOrO OWA B CKBaKUHe. poneyenmce o60nxX BUXOB MarHHtT- 
HOrO Kapotawkta MOAeT WO3BOJIMTh B HEKOTOPHIX CJLYYAAX BEeCIUTb 
HOPMAaJIbHO UW OOpaTHO HaMATHUYeHAbe 30K, MOcACuNe UWpa MpOUMX 
PaBHbIX YCJOBUAX OYAYT XapakTepM30BaTLCH YMCHbILeCHHHIM WIL 
Maske OTPHUATCABHBIM A@AHOMAJIBHBIM MATHMTHBIM MOeM. JaMeTuM, 4TO: 
CHaYyala AOUAKeH ObITb IPOBEeEH KapOTaswk MALHUTHOTO NOMA, UTOOBI 
BOSMO/KHOC UCPCMArHMUNBaHMe WiactToOB pw kaporaske BOCKpPMUM- 
4MUBOCTIE HC UCKA3HJIO pesyUbrarhl. 

Rorja B pe3sydbtare fevaibHBx pador dyjtyr UOTyYeHHE ZaHHbIE 
O MATHUTHDIX CBOMCTBAX NOPOR, KOTOPHIMH TIpe;(CTaBIeHb MHTepecyt0- 
WME ac OTLOACHUA H OyeT ycraHOBMeH UadtcOMarHUTHh paspe3 
paHona (MOCACHObATCAbUOCTL MATHUTHHX 30H Mt UX XapakTepuCTUKY), 
JL MpaKTU4CCKOTO IPHMCHEHMA TadeOMarHWTHOro MeTOJIa B pa3sBe- 
AOUNOM Wpaktrirke MOACT ObITh Oye? B WeNOM pHAe CLy4aeB FocTaTOy- 
HBIM IpOBeACUNC OOOMX BUAOB MAPHUTHOFO Kapotayka B KOMOMHANUE 
C H€ OYeHb WaCTHIM OTOOPOM KepHa ANA OMperzcIcuuA HalpaBueHua 
€CTCCTBEHHOM OCTaTOUHOM HaMarHMycHHOCTH (a TaWwKC MH BenmunH # 
u Jn) Ha MAarHHTOMeTpe. 

IIpanya, WoKa emje TOUHOCTH aumapaTypbl A MarHuMTHOrTO Kapo- 
TAKA HeOCTaTOUla {LIA OWpOBesqeHuA TAaKBX paOOT Na OTHOCHTeEAbHO 
C1a00 MaPHHTHbIX TOUNAX, MOFOOHHNX U3yYCHUIM HAMM, OCOOeHHO 
9TO OTHOCHTCA K hapotasky MaPrHUTHOTO Noun. Ognako yKe AMelOTCA 
ollpeyemteHHbie YCUCXH B OOAaCTH BHAYKYMOHHOTO McTOa M3MepeHuA 
cHaObix MAarHHTHbIX Wome (cm. Hamp. Kagammunon, 33, 1954). 


*} 
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B wacroamee Bpema cyWectByeT NOdHad M TeXHUICCKM OCYHIe- 
CTBUMAA BOBMOMHOCTH CO3AAHUA alla paTy PI, MOSBOMAIONICH ye peHio 
H3MeCPpATb TpupaljeHuA MALHUTHOrO NOMA B CKBaKIHAX, COOTBET- 
cTByIOIMe IpuUpaljeHWAM HaMAaTHHYeHHOCTH MOpos (AI = Aln + 


+ Ax. H) » 15. 4107° CGSM [H. YW. Bopucon, 1955'. Pasnuma ame 
B MONHOM HAMATHMAICHHOCTH HOPMAIbHO WM OOpaTHO HaMarHATeHHPIX 
30H, HalpuMep AIA WH KpacHouBerHow cBurht Uemekcna eee 
20 . 10-° CGSM (upu x = 20 . 107° CGSM, J, = 10 . 10™ CGSM). 

Takum 06pa30M MarHUTHble 30Hbl KPAaCHOUBeTHOH CBUTHI “Leaerena 
pu MOMOMM MarHUTHOrO KapoTaKa MOPrIu Ob ObITh BHIABIEHBL. Hecom- 
HCHHO, UTOCCAM WaseOMaTHUTHbIM MeTOT OyjueT UpusHaHn 3acdy ku 
BaIOWJUM BHUMAHMA, BOMpOC KOHCTPyMpOBaHBA M BBIMYCKAa rpedyemolt 
TOUNOCTH allilapaTypbl WIA MAaTHUTHOTO Kapotama Oy]teT ycnemHo 
pemes. | 

Bee stu BOBMOMHOCTH, KOHEIHO, PpeOyroT cleluaAbHoro Wo THa~ 
TEbHOPO U3yUCHHA. | | 

B 3aKqouenue Haparpada HaMeTMM HCCKOUbRO KOHKPCTHBIX 3a- 
au, KOTOpbIc KaK MbI MOJlaraeM, yate celtuac MAM B OJTKaHItec ppeMa 
MoryT ObITb MOCTABACHbI Wepe WaseOMalHUTHEIM MCTOJOM B Sala tHou 
TypRKMcHHE. 

1. CoswaHue eMHOK JL BCero paliona cCXeMbl pacusleHeHuA 
HIIMOUCHOBBIX OTJO7KCHUM Wa OCHOBE BHIABJICHMA 11a 1¢OMaFHUTHOLO 
paspe3a paliona, T. c. yCTaHOBJeHUe MOCHETOBATCIbHOCTH H XaPakTe~ 
pHuCTHK MarHUTHbIX gO. | , 

2. AGcommTHAA KOPpesAUMA paspe30B WIMOIeHOBHIX OTAOREHHY 
Kak B UpeyelaX OTACAPNDIX PasBeHOTHbIX muLomayyeH, TAK M mo BCeH 
Wenpeccuu B WUCHOM — lo KepHaM OYPOBBIX CKBaKUH I odpaslaMm 
“3 CCTECTBCHHHIX OOHAKCHUM. 

3. Balapsenue BOspacTHbIX BsaMMOOTHOMeHHI MesRay WieHaMil 
paspe30Bn niwuolwena danayuon Ty pkMenuu “u Bocrounoro Azsepoau- 
IpKaHa, B YACTHOCTH, B3AaMMOOTHOMeHUM MeMKY TOPOrIMHCKOH CBM 
so Manoro Banxana, KpacHomBeTHOH cBuTOK YUenencna HW mWposyk- 
THBHOM ToAMmeM ANUICpOHCKOrO WOUyOCTposa. 

4. BuUABICHHC BOspacTHBIX B3aMMOOTHOMCHHH MexKAy paspesaMu 
MOCHA HM Waseoreva pa3sIM4Hblx palOHOB Sauauol Ty pkmMenuu. 

5. ipupaska MecTHBIX cTpaturpapuieckux moypasyjenenun Tpe- 
eMuuHOu CucTreMbI (ApycoB, CBUT) K eqMHoOM cTpaTurpaduyeckow mkKale, 
7. ¢. K A#pycaM dSauaHon EBpoust. | | 

6. Busacneuue UpmnagqsexKHoctTu almeponckoro M akdarbilb- 
CkOrO ApycoB K TpcTMYHOK WI yqeTBepTHIHOM CHCTeMe. 

7. Oupeseuenue Bospacta UsBepRKeHHBIX OPO] K pacHoBoycKOro 
Oy OCcTpoBa. : 

K paspelienui0 WepBEIX TpeX 3ayad, KaK BUAHO 13 mpembiity Mer o 
W3NOKKCHHA, MBI yoke oTuacta upuctynmiu. I[loayyennble B 9TOM 
oOacTu UpesBapuTeAbHBIC PesyAbTaTH, KOTOPbIC mpubeyenbl B kpesb- 


or 
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HyicH TraBe, NOIBONAIOT HaMeATLCA Ha TO, UYTO TM BAaNaYM CMOTYT 
OLITh pelMeHh! B ONMmaliume roel. 

Yerpeptad 3aqaua norpedycr mpeqBapuTeabHHX MeTOoLMueCcKEXx 
pador MO wsyueiit0 MarBUTHbIX CBOCTB MOpox cooTBeTcTByIOWero 
Bospacta. Uro kacaetcA MATOM sayqaum, TO K ee paspelleHulO MOMHO 
OyyeT UPUCTYMUTh Jb Torya, Korga Oyfer BLIACHEH WaweOoMarHur- 
HbIM paspe3 O4NOrO 13 paitoHoB Espomsl, caomcHHoro oO pa3z0BaHuAMH, 
MMCIOMAMN WeseHue Ha «kaaccwuyecKue» spycbl. Anrencuduxanua 
paOor NO NaucoMarHeTu3My HOKasblBaet, 170 rakaa Oa3a WIA pemenua 
ATOM 3a)[auu, WO-BUAMMOMY, OUeHb CKOpO Oye? cosziana. 

Ilyru pemenua wecroii sayjaum waMu takeKe yoRe HaMedeHEI 
(cm. raOm. 24 na crp. 178). Harun yjannpie, KoTophie, KOHeYHO, HOCAT 
UpeABapMreIbubIt XapaktTep, He MoOrBepmyaior upuuaMeKHOCTH 
AK¥YarHAbCKOrO Apyca K YeTBepTM4HOM cucTeMe, WO KpaltHeli Mepe 
B 70M OOBeMe, KOTOPHIi cif Bcerga UpuaBascA (MHJIIMOH Tet Makcu- 
MyM). Jus okoHYaresIbHOrO peMeHuA 9TOTO BOnpoca HeOOXOAUMO, 
C Oj[HOM CTOPOHH, Waubuelimee usyyeHve aKYATHLIbCKUX HW alle pOH- 
CKUX OTMOMHeHUM, ac Jipyrod — yTouHeHMe MpoOmOWKUTebHOCTM TO- 
CHCMHUX TCOMArHUTHbIX 3NOX MW BOspacTHOrO oOOBeMa YeTBeEpTUIHOL 
cuctembl. IlocaeyuHee Momer ObTb cewaHO Kak B pesyibTate noctTa- 
HOBKM Tas@OMArHAMTHbIX paOot Ha KiaccM4eckux paspe3sax CeBneprou 
Min danayuok EBponbl, tak uw 2pyrumMu, He3aBUCHMbIMM MeTOMaMH. 

Bo3MovKHOCTh pellleHuA ce{bMOM 3auauu BEITeKaeT 43 HANWUUA 
HalpaBsJeHHOTO M3MeHeHUA MarHuTHOrTO MonA Semiuu, cCBA3aHHOrO 
C MUrpalueH womrcos. Tounocrh onmpezenenuaA manecoMarHuTHBIM 
MCTO;JOM Ye€OMOTM4YeCKOrO BOspacTa TakUX OOpas0BaHuH, KoOTOpEC 
HaXOJHTCH BHeE CrpaTurpamuyecKOH MoCIeOBAaTeABHOCTH WAM He 
MMeWT BOspacTHHX anawOroB cpeyw MarHaTHocTaOUIbuHX Mopor 
aNHOrO paloua (TO u pyroe He NOsBOAAeT MpOu3BecTU KOPpeAALUIO 
IO MarHHTHEIM 30HAM), MO*Rer ObITh WponAMocrpupoBana Tabs. 26. 
B uell upwBeyeHb! HaupaBienua BeKropa I, (uma OOpAaTHHIX MarHuT- 
HBIX 30H), KOTOpHe OnlIu Ob B HEsBepKenuBIX nOposax KpacuoBoy- 
CKOro HodyocTpoBa Mpu ux oOpas0BanuH B Ope, Tpuace, NepMu MIN 
KapOone. JtaHHble BEMMCIeHKE Ha OCHOBe nOmomeHHH CceBepHOrO 
noaioca 3eMIN B cooTBeTcTByloMmMe Hepuop (rabar. 10, crp. 62). 


Tabiuya 26 


JHEMCHTbI 3CEMHOIO MarHHTHOTO oa B SanaHoli 
TypkMeHHA, BBIUNCHeHHBIe MO WaneoOMarHuTHbM jaH- 
HbIM JI [Ipyrux palovoB 
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Taneomaenumiue padomn ¢ Opyeux paiionat u nepenermusst 1997 
sneer eee nan 


Ta6a. 26 MoKkasbipaet, 410 BOBpacT A3BepKeHHbIX MOpPO Rpacuo- 
BOACKOrO MOTyOcTpoBa (KOHEYHO, TOABKO B TOM C.ly4ae, CCIM Tam 
OVAY?T BEIABICHbE MALHUTHOCTAOILIDIbIC OPO) MOMKeT ObITh OI 
pewqemeH MacstCOMaPHUTHbIM Hep MOLOM BO BCHKOM C.LYYaC ¢ TOULLOCTBIO 
fO Wepwojta, a Mpu Oouee WeTAaIbHbIX padorax, BOBMOZKHO, HW AO DIEOXH. 

OcHoBHol sayayelt namux pador Ha Ounmaitmmue yRa roga Oyner 
H3y4eHue BO3MOAKHOCTH IPWMeHeHMA TaseOMarHUTHOrO MeTOna WIA 
KOppedAlun WM paculeHeHuA paspe30B KpacnouBeTHOw CBUTE, He 
TOIBKO B UpefetaxX OTAeIbHHX crpykKTyp JlexuctancKol yempeccun, 
HO M HO Beet a9TOM pempeccuu. PeayabraTH stToro usyyeHua OynyT 
BO MHOFOM 3aBMCeTbh OT TOTO, HaCKOUbKO OUpaBsaeTcA HaMeyato- 
WjaACA BO3MO7KHOCTh UCHOAb30RAHMA KCPHOBOTO MaTepuada JIA ma- 
MCOMAPHATHEIX pador. Jry BOsMO;KHOCTH Take HYAKNO GyeT OKOWYA- 
TCAbHO BBIACHUTbh HM YCTAHOBUTh ec Kputepuu. B cayyae ycnexa B pe- 
3ybTaTte padoT MO#KeT OBITh CO3qaHa CAMHAaH cXeMa pacuneHenns 
KPaCHOMBeTHOM CBUTHI JIA BCeH Weupeccun, a rakeKe  pelleHbl ne- 
KOTOpble 43 APyrux 3ayau, WepewACAeHHBIX BBITIC. 

WH pelleHvA BCeX OTMX 3afa4 MO*KHO HAMCTUTh CJeyOUy10 
uporpamMMy paoort. 

1. daBepmuTb peKOrHOCcupoBouHoe M3y4eHe MAPHUTHBIX CBOMCT 
ocaOUHEX Mopoy danayHo TypkmMenun, mpoiya c or6opom opuen- 
THPOBAHHHX OOPasOB MMOWeEHOBLIe oToneHMA (4epes 10—15 «). 

2. I[poitu namoyenosste ormomenua MonxyKast u Bosgara — 
CaipTaaiudid ¢ or6opoM OpmeHTMpOBaHHEIX O6pasijos, oOpamaa oco- 
60c BHUMaHHe Ha OTIOReHUA KpacHOBeTHow CBUTHI. 

3. OroOparb nosMoatHO GombUee UNCAO OOpaszilon OpHcuTupoBan- 
WBIX KePHOB 43 OyYpAMMXcH rryOOKMX CKBAsKUEH, © HeUbIO BbINCHCHHA 
I{pHrORHOCTH KEPHOBOTO MaTepHada AIH NaseOMarHuTubx pador u, 
8B ONarOUpMATHOM CAy4ac, CocTaBUTh MawcoMarHuTHblit paspe3 
HWKHeEM YacTH KpaCHOHBeTHOM CBUTEI HW PacuAeHUTh ee. 

4. Visyaurb Munepanoruyeckuli coctap mu oco6enHo reHesuc dep- 
POMArHUTHHIX MIUHePpaOB WA Oppo, C XapakTepHBIMM MATHUTHBIMM 
CBOMCTBAMU (MarHUTHbIX TUNOB Mopon). Bouee no_poOHo uccaeqOBaTh 
UX MarHUTHble CBOMCTBa, CHAB TuCTepe3suCHble KpuBble M HAUT KOIp- 
WUTUBAYIO Cuy mw TOUKY Hiopm mopogrE. 


§ 3. O meroquke nanzeoMarHuTHpLx padoT 


IIpumMenenue WaneoMarHuTHOrO McToya moO camoit cympHOocTH He 
MO;KeT OFPaHM4YATbCA WpefewaMa KaKMXx-IMO0 HeEMHOTMX palMoHOR 
WIM Kakoro-1m00 y3KOrOo Kaacca Leomormyeckux o6pa30Bannil. 
HamporTus, mupokoe pa3BuTHe ABIeHMA “epCyOBaHMA HOpMadIbHO u 
OOpaTnHO HaMATHMYeHHBIX 30H B paspesaX OcaOUHbIX H ByAKaHoren- 
UBIX TOU] WM UpApowa 9TOTO ABMeCHMA YKABbIBAIOT Ha TO, UTO MaJeo- 
MaTHATHbIH MeCTOj, 1O-BUMMOMY, MOZKET MONYINTS WApoOKOe pacnpo- 
ctpanenue. [lepenektunuocrs mpumencuus warcoMarHMrnoro MeTosa 
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Ia pelleuMwA PHA BOMPOCOB LeoOMOruu, MO-BUAMMOMY, HadMHaerT 
OCO3HABAThCA MHOTUMU UcCAcOLaTeTAMM. XOTA CllelMaIbublx pador 
10 H3Y4eHUIO BOSMO/KHOCTH pelleHUus BOMPOCOB crpaTurpaduyweckou 
KOPpeIANMM W pacUNeHeHHAH OCaOUHBIX TOM MaweOMarHuTHHIM 
MeTOIOM B MeuvaTH JO CHX Op elite He NOABAAMOCh, CCAM He CLYUTATb 
HECKONIBKUX HeOOIbMIMX cTaTeH aBbropa, yapempenue mupu Memyy- 
napoyuom Teod@usuyeckom u leofxeanaeckom Cowse RKomuteta m0 
HAMCOMArHeTH3MY, M3alouero CBOU TPYybI, a Take TOT akT, YTO 
usy4eHHe BOMpPOCOB MasweOMarHeTH3Ma M ecCTeCTBeHHOM ocTaTOUHOr 
HAMATHHYCHHOCTUM OCaANOUHDLX HOpOs BesyT ceMuac Take M AHCTU- 
TYTH, PHHANCHpyemble He*@TAHbIMa Tpectamu [Xayoun uw Mapruney, 
1957; [puddurc, 1954], ropopar camu 3a ceda. 

IIpu takoM NONOReHUM Ae eCTeECTBEHHO O/KUJaTb, UTO BOSMOFKHO- 
CTAMM IlauweOMarHuTHOTO McTOya 3aumHTepecyloTcA Gomee mupokKue 
Kpyru TeotoroB. ITO, HCCOMHeEHHO, BHIZ0BeT MOCTAHOBKY OIbITHDIX 
padot, MMCIOMUX WebIO OMpesCIUTh MPMTOLHOCTL WasleOMarHUTHOTO 
MOTOHA JL PCUICHMA TCX MW MWbIX BOMpOCOB reolorun Oilpesemen- 
HbIX OOpasoBaunl. HeKoropeie opranu3saluu, KaK OTMeYAaJIOCh BBILIC, 
VAKO HAUHHAIOT TaKHe HCCJCLOBaunA. B CBA8M C 9TMM KpaTKO OcTaHo- 
BUMCH Ha HCKOTOPHIX MeTOMICCKHX BOITPOCaX, CHABAIINbIX C MOCTa- 
HOBKOM MoO/OONEIX pador. 

[Ipeatye necro, OCTAHOBUMCSE 1a BOTTpOce O BLTOOpE OOBEKTOL Ha- 
NCOMALHUTHDIX JICC1e/,0Ba nit, 

HeoOxoquMo OTMCTUTL, UTO UOABIAIOUICC OOJLUIMHCTBO OTMC- 
UCHHBIX B JLUTepaType akrob YpesOvauwMA HOPMAIbHO uM OOPaTHO 
AMALHMUCHITBIX 30H YCTAHOBJeHO B CepuAX OazabTOBbIX MOTOKOB 
HB KpacuolBerHorx tomupax. Y nac rawKe waud0mee 1O;,poOHble CBejIC- 
MMA O J[peBHeM MaLiuUTHOM Tote ScMAM ObLIM MOy4eubl MMeHHO IEpu 
usyTCHMM KpacnomBerabtx oraonmenul. TLoaromy waudouce Omaro- 
MPUATHDIMH OOBCKTAMH [WIA PeMWICHMA B3ajat, CBABAHHbIX C BOCCTA- 
HOBICHHeM JIPCBHCrO MArHATHOTO HOA CMM, , 1O-BUJ,MMOMY, OKa- 
AMYTCA OCAMOUMBIC H BYTKAaNOreHHO-OCaMOUNble TOM, COMepkanque 
KpacHolBeruble MOpohl Wt aaBoBble woTOKM. Kak moKasblpalor 
Halli Pe3syUbTaTb, a TalvKe WU WMTeparypHble faHuble, 9TO OTHIOJb 
lle MCKOUaeT HepCUeKTUBHOCTH WM Apyrux oOpas0BaHul. 

Tipumensapumaacd Hamu MeTosuka oTrOopa OpHeHTMpOBaHHbIX 00- 
paslloB, 3akuOValoMjadcA B BLIpesaHuM WM BEINMIMBaHuM OOpasiia 
KyOuyecKko @opMbl u ompesenenHoro pasMepa (4, 4,0 HM 9 cM), 
OPHeHTHpOBAHHOrO WO HaseHvio Wiacta, ceOH MOMMOCThIO OmpaB- 
jlasla M@ Mower? ObITL PCKROMCHAOBAHAa UM B WaIbHehileM Ip “sy4eHuu 
BOWPOCOB, CBA3AHUBIX C lWadeOMardeTu3MOM — Ha MaTepwawle He 
OUCHL TREPAHX ocagqounx mopox. pu ordope opmenTupoBanHEx 
o6pa3OB OYeHb TBCPALIX MOPOM CaeLyeT B KAKTOM OTCIbHOM CAydae 
PeMLUTh, PAUAKOKAUILUO UM UM WpAfabath WpaBMJibuylo POPMy HM ec 
ja, TO KakUM OOpa30M — MyTCM OOKabIBaHMA MAM Ke Ip MOMOMa 
aOpa3uBon. Ws Kepuos, KoHeuHO, B JIOO0OM Cily4ae UpuroToBJATh 
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Ky6uku He UMeeT CMBICHa. Caleqyet IMIMIb UpMjapaTh UM popmy iWn- 
MHAPOB OMpefeeHHOH JJIMHBI. 

HeckonbKo cop 06 u3MepeHuAX MarHuTHBIX cBovicTB. Beawunna 
BeKTOpa eCTeECTBEHHOM OcTAaTOUHOM HAMAFHMYeEHHOCTH, TMO-BHAMMOMY, 
GOyyer BHOMHe jOCTATOUHOM AA ee OlpefesweHUA Ha acTaTHdeCKOM 
marnutometpe C. II. onrunopa, KoTopbili cepuuno BEITYCKaeTca. 
ror MarHuToMetp ymoOeH TeM, UTO eTO MOAHO YCTAHOBUTH Ha 6aze 
noueBow napTua WM MpOW3BOAUTh M3aMepeHMA cpasy Wocse oTr6opa 
o6pa3IlOB, ITO NO3BONMT HEMe]ICHHO BHOCHT TpeOyemble KOPpeKTUBH! 
B xox pador no oT6opy o6pa3loB. Onnako WA WadcOMarHuTHRIX UC- 
clemoBaHul, TpeOylONMX TOUHOTO ONpeseteHuA HalpaBAeHMA eCTe- 
crReHHOM ocTaTOuHOM HaMarHwueHHocTu, MarpuTomeTp J{onrmHoRa 
noTpeOyer Mepesemku, ocobenHo B MarHuTHoH cuctremMe (yBeJmueHnA 
pa3HOCca MarHUTOB), a MOET OBITH, ake U 3aMeHl MarHUTHOM CUCTeMEI. 

Hag co3qaHveM MarHUTOMeTpOB AJIA TadeOMarHUTHBIX UCCIeHOBa- 
HUM, WPHTOABHIX TIA opesetenuM B NOMeBLIX yCIOBUAX, paOoraiot 
B HacTosmjee Bpema uucruTyT Ou3uKu demau Akayemuu Hayk CCCP 
n Mocxse nu Ousuyeckui uuctutyt JlewuHrpagckKoro yHuBepcuterta. 
PazpaOaTHBawTcH KOHCTPYKIMM KaK acTaTH4cCKHUX MAarHATOMeTPOB, 
Tak UW WWHAMOMarHuTOMeTpoB. b nacTrosljee BpeMA 9TH mpHOopH mpo- 
XOMAT UpakTuseckwe UCHETAaHUA, WM MO#KHO HAeCATLCA, ATO BECbMa 
ckopo on OyAYT UCHOLb30BAaAnb AA WaseOMarHUTHBIX nccuesOBaHun 
uw BCTaHeT BOMpoc oO wX cepHMHOM BBIITyCKe. 

Acratuueckue MArHUTOMeTpHI JONKHBI YCTAHABIMBATECA KAK MOMKHO 
abe OT WCTOUHHKOB MeXaHWYCCKUX MW IIeEKTPOMAFHUTHPIX ILOMeX, 
CBAZAHHEIX C FOPOLCKHM M AeUC3VOOPOMHEIM TPaHCIOPTOM, 3aBo- 
amu, UpombicwamMu u v. 4. Jlyauie Beero, ecu OHM 6ynyT MUMeTb 
3alllury OT NOoMeX B Buyie BoAHOTO Oaccelna (osepa). J|/wHamomarHu- 
TOMeTphI K TAKUM WOMeXaM 3HAYMTCIbHO MeHCC YYBCTBUTCIDHBS. 

Uro KacaecTcH MeTOMMEM BBMUUCIeHUA MarHUTHEIX DapaMeTpoB Io 
}AaHHBIM H3MepeHMM, TO MeTOAMKY, IPMMeHABIIYIOCA HAM MOJKHO pe- 
KOMCHIOBATA MWA Gynymux ananorugnpx pador. Nocrpoenue cie- 
UMaAbHEX TAaOIHI M NOMOTpPaMM, MO3BONAIOUINX MO AaHHEIM UsmMepe- 
Hui cpa3y HaXo_MuTb TpeOyemble BeIMUUHEI, B HaleM CAyyae BPA 
mu 6yyeT onpapyano. Bo-nepbprx, cama ora padota 3aMMeT MHOTO 
BPeMeHM, a BO-BTOPHIX, KaK JCTKO yOeQUTbCA, STU TaOUMIIbI WM HOMO- 
rpaMMbl Oy/ly? WaCTOMbKO CAOMHBI, UTO We ObCCTeyatT YycKopenusy 
BLMUCTennH. 

TIporpamma onpiTy0-MeToyuuecknx padoT, MMCIOMUX TeJbiO Bb 
acHeHHe BONpOoca O BOSMO)KHOCTH HPHMeHeHHA TWaseOMaTNUTHOLO 
MCTOJ[a JIA pellenwA TeX UM UHEIX BOMpOCcOB reosoruu KAKHX-IH00 
o6pa3z0BbaHm, 3aBMCHT, KOHeEUHO, OT TOTO, KaKMe WMCHHO BOIUPpoOcdl 
mpeqmortaraercHh u3sydaTb jaHHEIM MeTO,OM. Hue MbI HOUbITaeMcA 
chOpMyAMpoOBAaTh HEKOTOPHle NTOMOACUHA BTOM MpOrpaMMbl JA M3y- 
YeHMA BONpOca O KOppeuANUN HW paciwAeneMiut OCATOUNbIX TOTHE Ta- 
JICOMarHUTHBIM METOJOM, 
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IIpexye Beero, KoHe4Ho, cleyer coOpatb wMelomueca anyble 
O THTONOPMH H YCHOBUAX OOpasoBaHUA UHTepecyNwUINX Hac ocajiou- 
HPIX TOI, O MUHepasorM“4ecKOM cocTabe mopog, Clarawmux 37TH 
TOMMM, OcobeHHO B 4acTN coepmanuA, cocTaBa, OpMbI H pasMepoB 
TaCTH AHeMes0cokepAAMAX MUHEPAIOB HB MepBy+ OYepeAb OKUCIOB 
/Kete3a, a TAKKE O MATHMTHBIX CLOlicrBaX Mopog (370 6ygyr, BEPOATHO, 
B OCHOBHOM jJlaHHble H3MepeHuii MarHuTuol BOCUPMUMYUBOCTH); 13~- 
MCPMTB BOCIPHUUMYUBOCTh M eCTCCTBEHHYW OCraTOUHyO HaMArHUUeH- 
HOCTh HECKOIbKUX OOpasilOB W3 HAaNMYHEX KOnTeKUHI. Ilenb 9roro 
UpeqBapuTebHOrO U3y4eHUA — BEIABUTB, Kakue  THOBI mopoy 
AUIAIOTCH MATHUTHBIMH, C KAKUMM MUHeEPaslaMM MOMKeT OITA CBABAHA 
HX OCTaTOWHAaA HAMATHMYCHHOCTh WM MMeIOTCA IM Cpequ 9THX Nopoy 
TAaRHC, eCCTCCTBEHHAAH OCTaTOUHAaH HAaMATHUWeHHOCTE KOTOPHIX CBA- 
Sava C CHHTCHETHYHBIMM OCaKy, TOHKOPaCceAHHBIMU meppomaruut- 
HBIMH MMAHepadamn, 

dateM, YUUTHBAH DTH pesyIbTathl, Clekyer UPUCTYUMTh kK OTGOpy 
i N8yTCHHO OpHeHTUpOBaAHHBIX OOpasioB. LlemBIO sTUXx pabor 6y ner 
BSABICHH Xapaktepa H3MeCHEHMA BeKTOpa ecTecTBeHHO!t ocTaToUnol 
TAMATHUMMICHHOCTH ILO paspesy M BbIeweHHe THOR MOpoN, cOXpaHub- 
HX lepBOHaTaIbuoe NalpaBsenve ecrecrBenHoi ocraTounolt na- 
Marnuyennoctn, Tak Kak Tenepb yoKe MBL MO?KeM Npuo WM3uTeIBUO 
UpeACKa3zaTh OMUaeMbIM Xapakrep wsMeHeHUA HalpaBuenuan I, 
10 paspesy, HeTpyqHO Oyyer BLO pat Haubomee NOAXOMAINMeE paspces3bl 
IH OTOOpa OOpasloR, a Take cocTaBUrh Hanboumee paltvonasbyy io 
mporpaMMy oTOopa mo num. 

IH TOPO, ¥TOOL! WO HaNpaBAcnM J, MOMKHO ODIO JerKo OTLe- 
IMT MCpCMarHuyerHEle OOpa3sbl OT COXPAUNBIEUX CBOE NCPBOHAaYaIb- 
Woe HalrpaBlcnue In, oOycHoBAcunoe ApeBnuM MarHTHbIM TOJIeM 
SeMIM, UYIKHO, UTOOBI HalpaBJeHHe HepeMarHu4ucHuA CHJLbHO OTIM- 
taOCh OT HaNpaBMeHUA BEKTOPA 3eEMHOTO MAarHUTHOTO HomA B jau- 
HOH TOUKe BO BpeMA OOpas0BaHUA ocayka, Herpyqno noka3arb, ua 
COCHOBAHMH BRITMCACHHBIX HAMM MOMOReHUM CeBeEpHOTO Lomca Bemar 
ATH PasIMAHBIX NCPHOOB, YTO YrAbl MeWKY oTUMU HBYMA Halpab- 
JCHAAMM OYTy?T LLoctaTouHO BeIHEH (Oxu3KH kK 90°) waa o6onx co- 
CTOAHUM MarHMTuOTO § MoOJA OCMIM, CCU BEITOHAIOTCA VCJLOBUA 
(Ta6x. 27). | 

TH KpMrepuu Tpurogye wna Oonbuew uvacry Tepputopun CCCP, 
Kkpome Kpalivero Cepepa u Jlanpnero Bocroxa. 

C ppyrolt cropoust, i118 TOrO, UTOOLI BUIACHUTh Xapakrep w3Mene- 
nu CTaOUbHOM ecrecTBeHUO OcTaTOUHOII HAaMarHu4eHHOCTH 0 pa3- 
pesy, neoOxoyqumo o6ecncuntTb, wrobEI Kaskaa MarHuTHadA 30Ha OKa- 
3aach UpChcTaBAeHHOM XOTA ObI HeECKOUbRUMU o6pasyamn, coxpa- 
NTBIIMH TepBOHaaIbuyIO OCcTarounyIO vamMarunuennocTh. Tak Kak 
AIMTCHBNOCTS BCKA OOBMUO COCTABIAET OT OJ{HOTO 110 JiBajlatrih MUJI- 
THOHOB JteT, & MBI NOY MUHUMAIBHYIO oneHKy BpeMeHu, CooT- 
BeTcTByWOUero OAHOH TeoMarHuTHOH aToxe, paBuyo 400 ruic. eT, 
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Tadauya 27 


OUTIMaNbHOe BaTeranie TOU, Jet WOCTAHOBRIC NactTCOMarHHTHBIX 








Heenc7ORaHHi 
Bospacr To. TH SacreranAe TOC 
| 
HauwHO30H ......~. 3, 1038, IO wim JOB, yrom tanenusn ooutee 40° 
WMesosot 2... | 608, 3, 108 wm 10, yroa nayenun b0-1ree 30° 
IHlateogoitt =... . | 8,08, 38 win 103 1 ropa30HTanDnoe HI GrTH3KOe 
hk HeMYV 


TO RAKED aApyc uccwexyeMow TOAWM JOmKeH OLITh OXApaKTepus0- 
Ball MO Kpaliveit Mepe 10—100 (B 3anucaMocTEH OT TpOROUKATCAbHOCTH 
Beka) MATHMTHOCTAOMAbHEIMA OPMeHTUPOBAHHBIMH OOpasulamMn, paB- 
HOMCPHO OTOOPAHHFIMH TO paspesy. 

Takum oO0pa30M, {1H pelmenuA 3ajau, MOcTaBJICHHBX Ha ITOM 
3taue uccweqoBanni, weoOxXoqumMo mpowtTu wm3syyaemMble OTOMRCHUH 
¢ OTOOPOM OPHMeHTHPOBAHHBIX OOPAZIOB TO OHOMY-ByM XoOpomio 
U3VYCHHBIM paspe3saM B CCTeCTBCHHDIX OOHAKCHHAX, VOBMETBOPAL- 
Wux ycenoBpuam raOa. 27. 

OOpasunl crenyet oOTONpaTh TapamMu, UpwMepHO Yepe3s paBHBIC 
UHTCPBATb TO MOMHOCTH; HeEOOxoRuMO ObecHeTuTL, UTOOK Kakjlan 
ipeymowaraemasd MarHATHaA 30Ha Obla MpescTaBlleHa Mo Kpawnen 
Mepe mapok oOpa3iloB KayKOTO TUNA TOPO, OTHOCHTCIBHO KOTOPHIX 
ecTh HanevKa Ha WX MarHNTHYHO cTabanbuOCTh. OOpasiloB 3aBesoMo 
HCMALrHUTHEIX Mopoy (6eabX MCCKOB HM W3BeCTUAKOB, rica W Ip.), 
a TAKMCe MOPON, MON[BEPIUIMXCA CYHICCTREHIIBIM BTOPHUHbIM M3MCHC- 
HMAM, KOHCUNO, OTONpPaTh He CLeyer coBceM. 

Ecam w3yyaemad Touma OXBaTbIBAaCT He CIMIMNKOM OOmBMIOM Npo- 
Mes*KYTOK BPCMCHM, MOSRONALUM orpannuuthces, nanpumep 100 o6- 
pasyamn, TO Bc ata pabota To or6opy oOpasiion HerkKo, mourn 6e3 
ZaTpaTh OMOMNUTCbBHOTO BPeMeHN, MOK? ObITH BEITIOMHCHA J7000N 
HMoueBOH reowormucckouw TapTueH, 3ayaui KOTOpOM Tak UAW UuHade 
CBA3ANbI C HEOOXOJMMOCTLIO W3yUeHHA HNUNTepecyIOmUX Hac paspe- 
30B, a, B cayyac 6oubmtoro oObeMa padoT — cHelMalnbubim pador- 
IMKOM, UPWaHubIM TAKOM WaptTun. 

O6paborka MaTepHasoB, NOUYIeHNbIX Ha BYTOM 9TaTe, Wacr Bo3- 
MOHKHOCTH (CCIM KONETHO, B paspese OKAMYTCA MAaTHATHOCTAOMIbHBIC 
HOPOMbl) BEITEINTE THIIbE MOPON, COXpaunMBMAX NepROnaAvaTbHOC 
WamnpaBleuwe ecTCCTREHHOM OCcTaTOUHOM WaMaTHUUeEHHOCTH, BbIABUTb 
HATMUYMC UCPCLVIOIMUXCA TadwCOMaLHATHbIX 30H, a MO*Ke? OBITL It yCTa- 
HOBHTE 1X PpaHuI[bl WW WOTCUMNTAThH ZOU, T. C. COCTABH Th 1pelBa puredb- 
iviO CXCMY pacdICHeNNs N3yuaeMBIX OTILOMCUME, 

SamayamMn cuciylomero orama pador OJUKHEE OLITL: Wpobephka 
CXeMbI pacumevenHuA W3yuacMONM TOM (tM ee cocTaBIENHC, CCAM TO 
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KaKOH-1u00 Upw4wHe 9TOTO He yAANOCh CielaTh Ha Upebiywjem 
oTale), BAICHeHUe CTeNCHM BbIJePMAHHOCTH MaTHUTHIX XapakTepu- 
CTHK B aTepaJbHOM HapaBJIeHIIH, “B TOM Uncde TadweOMarHuTHblx 
30H WM pan, MevKY HUMU, WpOkepka cTAOMMbHOCTU eCTeCTBeHHOU 
OCTAaTOUHOH HAMATHHYEHHOCTH THIOB HOpPO}l, BbI-eeHHbIX, KAaK Mar- 
HUTHOCTAOMAbHBIC, HAKOHCI, WpoBesenue OMBITHOM KOppeAlwan pas- 
pe30B H3yFTaeMEIX OTIOJKCHUM UM BRIACHCHHe BO3MOMKHOCTH UMCIOIb- 
30BaHWA KeEPHOBOLO MaTepHada. 

/lua pelleHHA oTHUX 3anau wyatno OTOOpaTh opuenTupoBaHHBElc 
oO pasilbl MO HECKOAbKUM pa3spe3saM M3y4aeMbIX OTMOMeHUM, Kak pac- 
HOJLOVKCHHDIM JOBOIbHO O1M3KO pyr K Apyry, HallpuMep, B mpepe- 
aX Kakol-1u00 OFHOM CTpyKTypbI TpeTbero WopAgKa, Tak uM octTa- 
TOUHO yHaeHHEIM j\pyr OT [{pyra, a Take, +HCTATCIbBHO, WO Upocth- 
paHMIO HECKOIbKMX CAO0eCB U3 pasHbIX TOUEK ITOM CTPYKTYPBI — C Ca- 
MBIMM Pa3JIMUHEIMA JeCMeHTAaMH 38aueraHna. Caeyyer oTrodpatb TaksKe 
KCPHOBBIM MaTepuad 13 OJHOU-ABYX CKBAaKUH, IPOXONAWUX B aHHBI 
MOMCHT MHTepecylOllyIO Hac TOJIIMNY. 

Ha atom orane caexyer or6upath o6pa3bl TONBKO TeX THIOL 
WOPOH, JWiA KOTOPHIX paHee Oba YCTANOBACHA BhICOKAA BEPOATHOCTh 
COXpaHCHHUH HepBbonavalbHoro HanpablcHua 1, — coOcTBeHHO, Olt- 
HOM U3 TWaBHbIX 3ayay Boel upesbiyUet padoTs OBO obecneunTE 
9TY BOSMORUOCTS. JIM B TOM CLyyac, CCIM BLIACHeHO, YTO TAKNX 
MOpPO CAMMIKOM MaJlO B paspese, HM CCAM MBI OrpaHMuentl BEIOOpOM 
oOpa3sllob, Kak B Cyyae KepHOBOrO MaTCpHada, cucLyer WpuBMeKAaTh 
uw Apyrve THItbl WOpOA, B Hafeme, YTO Tame ecu cpeuw HAX WHC 
BCTPeTATCH MarHuTHOCTaOuJbHble, TO H TO YaCTHYHO NepeMarHnyen- 
HBIM MORO Oy er MOAYIATL Heyocraomne cheyenus. Han6onec pa- 
WWONaTbHan YacTrora OTOOpa OOpasion WO paspe3saM jJlomKHAa OBITL 
ycTaHOBJICHa TaKKe Ha OCHOBAaHHU pador mpebEyiuero strata. 

O6pabotka BceX MOMYUCHHBIX MaTepHaJOL TMO3ROANT PCIIMTS I0- 
CTABJCHMbIC BbIMNIG BaaUn. 

Bonrouucuue Beet otolt mporpaMMb jac BUC. OLTpesCAenHbil 

‘ OTBCT Ha BOTTPOC O BO3SMOMHOCTH MPUMCHCHMA = WadeOMALHHTHOLO 
MeTojla QUA PpacUJIeHCluA H3yYaeMbIX OTILOVKCIINH Ww KOppCJAWH WX 
PaspeZoR. 

B caly4ae NOsoAKUTCAbHOLO OTBETa Oy eT TAKAKE Waua YUMBEPCab- 
HaH CXCMA PaCUJICHCAMA anno TOMMY, a Ha OCHOBe comocTaBIeHHA 
HU3YUCHHBIX PpaspC30B, BOBMOMRHO, Oyster Clean WH PAL untepecHbx 
BBIBOAOB FCOMOTMUCCKOrTO Xapaktcpa — oO cTpaTurpadwueckwx rpa- 
HWmWax, O IepepbiBax, O BRPCMCHH OTAOMCHUA TOMTM wu up. B stom 
He Cuyuae MONO OyjleT PCKOMCHOBATL UpakTu4ecKoe IWpMuMeHenUC 
WaAICOMALHUTHOTO MeTowa JIA PelICHUA ROTPOCOB, CBA3QHHBIX CO 
eTpatarpaguch wsy4eHuow TOW, a TAKA Harb MeTO.MKY woRO00- 
HbIxX padot. HecomnenHo, TOMBKO Upaktukol mower ObITh OKOHUA- 
TCNbHO pelien BOTpOC O TICPCHCKTUBHOCTH WasleOMarHHTHOLO Mc- 
TOW. 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Tuacomaenumiipie paoomb @ Opyeux paiiouax u nepconexmuert 2O3 








ew 


OrmMeTruM, %TO BBIMOTUCHHC IpwBeysexHow MWporpaMMbl OMbITHO- 
MeTORMUCEKUX padoT, jlOJAKHO, B Clyy¥ae yqauHOro BEIOOpa OOBeERTA 
HU3Y4eCHHA, arb Take BeCbMa WeuHble CBeeHUA O APCBHeM MarHiT- 
HOM Hose SEMIN, PacHOJO/KCHUM reorpamduyeckux NHOMIOCOB B ONpe- 
leeHHylO reoOrusecKky!0 BuOXy UM salOKUTh OCHOBY Maeomar- 
uTHOH XpoHOKOrWM STOLL aOxH, OOecHeuMB TakuM OOpazs0M KOM- 
ILICKCHOe PCHIEHUe PAA BOMpPOCOB, CBABAHHDIX ¢ UpobOJeMOH Haszteo- 
MarueTuH3Ma. 

Bex mporpaMMa MosKeT ObITh paccuutaHa Ha [Ba roa. Ora lpo- 
rpaMMa, KOHCUHO, HBAACTCH JO HCKOTOPOH cTeHeUu MAaKCHMAaJIbHON, 
u60 ucxolMr M3 TOTO, UTO HoOpojl, COXpaHuBIINx MepBOHadaIbHoe 
HaMpaBeHMe eCTCCTBEHHO! OCTATOUHOM HAMAFHUYCHHOCTH B paspesax 
MOMKET BCTPETHTBCA MAJlO, a BbIPCHeHNe THMOB MOpox, ¢ KOTOPbIMA 
CBABAHA CTAOMAbHAAH CCTeCCTBEHHaA OCTATOUHAA NAMATHMYCHHOCTS, 
Moke? ObITh HeILpocrow 3aatel. 

IIporpamma padot, MO-BI{MMOMYy, MO/KCT ObITh UCCKOTbKO COKPA- 
tchHa, a wAelaemblit pesydbtar OyyeT modyucn ChKOpec, Kora Cpasy 
OOMAPYAUTCH BEICOKAH MAPHUTuAA CTAOMALLOCTD TOIT 3 UCILOM HSE 
‘KO OUPCHCACUHOM JLMTOTOTUYCCROH pasiocru, HBAAIOUICHCH OJWUOH 
13 OCHOBHBIX COCTABJIAIOM{UX TOJLILM. 

Bee se B 20000M cilydae 9Ta WporpaMMa j,O/UKua OOCCUCUUT 
HOSLYTEHMC BHOJUIG HC3ABUCHMbIX BbIBOLOR O Xapakrepc U3MeHCHUA 
MATHIEPHOPO Lodi =SeMsiue 8a MBY4aCMOH OTPCeZOK LeoMOLrnyecKoro 
KpeMCHH LO TCPCUCKTHBUOCTH HaNCOMAPNUTHOLO MeTOMa. Tanoe, 
HCBABHCHMOe OT HaILMX pesy.JIbTaTOB, MOATBEPAeNHe Me pCiekTuB- 
HocTH WOBOrTO MeTosa Obio Obl BeCbMa LeHHbIM. 

B gakmoucuue mosBOuM ceée ele pas BbIpasuTh HakesKyy, UTO 
OTKPHIBAIOMUCCH BOSMOAKHOCTH TPUMeuCHHA HasCOMaPHMTHOTO  Me- 
Towa B PCOUOPHH BECbMa CKOPO UpPuBICKyT hk cc6e BuuManne BHouce 
IIMpOKUX KPYLOB reosorow M WOCTYHAT TOLEKOM K MOCTAHOBKC pa- 
OoT, UMCIOW[UX UCAbIO uctiblrauMe ITOTO HOBOTO MCTOa Ha HpakTHUke., 
Asrop Oyer CuuTaTh CBOIO gaauy BbITOTHEHNOM, CCAM NacTosfas 
padora B Kakoli-ro Mepe OyjeT cojelicTLOBaTb 9TOMY. 

Anrop BbIpaskaer rayOOKy!lO MpM3sHAaTCbHOCTh BCeM JIMMaM, Tak 
WIM Mate CHOCOOCTBOBaBIIUM BBHIMOZHeHHIO padoTh, OCHOBHbIC 
pesybraThl KOTOpOH uanomkKenbt Bue. H. H. Mopm (BHUVPY) 
OKa3adL BeCbMa WeHHoe coycKcTBHe B WpoBesenHu WOTeBBIX pador; 
CrO KOHCYIbTAaUMAMH, KacalOUujMMMCA TeONOTUM KPaCHOUBeTHHX OT- 
MOcKCHMiT Wituonena Banagnol TypkMenuu u Bepxuelt nepmu Bouro- 
YpaspcKoll oOactTH aBTOP TMOUb30BasICH HCOMHOKPATHO. Roucy Jtb- 
vauun reouorop 3. E. Bapanosoit (BCEPEM), JI. @. Kunal 
(BHUIP), C. H. Konaajuoro (BHUPPM) u B.C. Kpaser (BHUTPH) 
Obl OUCHb WONesHbI ja anropa. C. H. KonsagqubiM, KpoMe Toro, 
Obiaa oTOOpana, WO Mpoc.Oe abropa, HeOOIbMAaA, HO BaNaA KOTTCK- 
IMA OPHeHTHPORAHHHIX OOPasoB C WOMyocTpoBa Ueuekena; oOpa- 
OOTKA DTOH KOJLACKHMI MO3BOJIa GC Me@HbINCH 3aTpaToH CHA Mpons- 
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Bectu MocAejytoijee WoApOOHoOe WaACOMaruMnruoce usyyCuue Kpacio- 
NbetHO cButbr Touekena. CyiecrBeHuyi HOMOLS B pabore OKaBadit 
koucyapranun b,M. Huonckoro (JlenuurpaycKmit yuupepeuter) m0 
BOMpOCaM 3eEMHOTO MarveTH3Ma WM MarHuuToblX usMepeumit, YcouciwHomy 
NpOBCHeCHMIO MAarHUTHBIX U3MePCHHH BO MHOTOM cOscHcTBOBaJLU — 
dd, A. vledexen (BHPL) a VP. . Kanpanos (BMUPI). Fr. H. Uerposa 
(Mscrutyy u3sunu Seman Akayemuu Hayx) u H. 5B. Baccoersy 
(BHMPPM) atode3n0 cornacusuch upocmMorpeth pykouuch, careaaB 
pa 3aMeqanHu, KOTOpHe ObINMM YUTCHI Up LOATOTOBKe ec K WewaTH. 
OcodeHHO XOFETCA OTMETUTE BavKHDIM BRIAN, BucceuuET B, IT. Ponuo- 
HoBLiM, B. B, paryauasm, VY. W. Vouruapopim u H. A. Mumo- 
THHOH, BblpasuBuinicA B BMMOMHCHUM 3naXNTeABHOM UacTu Toil 
OOJLbIEOM TCX HITEC KOM padorbl, KoTOpan moTpeOonasach Apu mpone- 
(Cintn HCCWe_OBauMH, 
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TTPHJIOAKE HHA 


ITpusomcenue I 
@MopMa KapTOuKH AIA OOpasios 


J/luyesaa cmopoua 

















2OTA nmva KpacHOBaTO-KOpHyuneBan, aeBpuTucTaA 
Nek KpacHoupetHad ceuTa, “UeneKker 
A3 326 x | djata | Xx | Y | Z In | In/fx | D | J 
Z16 
| 26,7 | 7.06.56 |—10,3} —6.3]—7,5 | 142 [0,513 | 177 | ~32 
— 42.06.56 |—9,0 | —7,0|—7,2 | 12,4 184 | —32 


O60 pomuan cmopona 


Hy6nk BLInKeH M3 TOrO *e OpHeHTHpOBaHHOrO mITypa, uro uw Ne 2575. 
Mme Tpemuuy, KOTOpaA Onila 3anMTa Kleem. 


Ilocne Nepepo3skH paspylieHuA He OTMeYeHLI. 
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I puaomenue 2 
CxeMa 3a1HCH MarHuTOMeTpuyecKHXx H3aMepeuHuli 






























































Cipasa | Cuiepa CpemHee Ilo ocu 
» ie ae) S°) 
B =| 4 =e |atl/e |e, 
Ne o6pasia Oca | 2 on ae = SS | 3° 2 I[puMeyanue 
: F| BE | FE Pe ee Pe] Bb So) <a 
pele [d| 8/82] 2} « | s let selet/es| s | s 
70,2] 0,6 71,0 | 0,4 
1217 az | 69,6) 73,31 3,7 | 2,2 |—1,5 | 70,6 | 74,0) 3.4 | 1,9 |--1,5 | 2,0 |—1,9 | 16,2 |—~6,1 
73,5| 3,6 | 73,8 | 3,4 
y | 69,9) 70,7,0,8 | 2,2 | 41,4 | 70,4 | 71,4 7 1,0 | 2,2 12 | 22 | 4,3 | 17,8 | 9,3 
a3. magz.-163 
73,8] 3,6 74,2 | 4,0 
z | 70,2) 70,2) 0,0] 1,8 1,8 | 70,2 | 70,8 | 0,6 | 2,3 1,7 pas | 1,8: | 47,0 | 7,3 
ITpuaowenue 3 
Cxema oGpad0oTKH MarHuTOMeTpnuecknx usMepeHnii 
. 
a) [Ps a N oa ms) 1S 
— i 
oS I + is 1 a a <3 i TIpume- 
eS ~ al > > ie a ll tid yaHne 
E x Se dectew, Wasdlte dee aieeet| cae oh ieee ine ae eed 
2ixlmaia fete] 2 [Ala | &ISfal& | & |] se Ra} S&S [ew fs 
1795) 13,4) 9,8] 7,9 | 325 0,732 | 36 1 {170,0} 96,2) 62,5] 266,2 | 328,7 18,1 |0,66] 16,3 0,48 | 26 
4796) 16,7] 12,8) 9,2 27,4 0,767 | 37] 2 |278,0/162,0] 84,8) 440 | 524,8 22,9 10,84] 21,0 0,44 |24 
1797) 15,8} 11,0) 8,6 0,697 | 35 | O |250,0/121,0) 74,0) 371 | 445,0 24,4 10,77} 19,2 0,45 | 24 


| 45,9| 33,6| 25,7/325]27,4| 0,732 |36| +1 [2140] 1130/660| 3240! 3900] 19.6 |0,72] 57,8 | 0,445 | 24] 
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Koppesannonaa Tadrula (npumep) 
CBxa3b Mexay « uw Jn ANA TOpox KpacHouBeTHON CBUTLI 











IT puaomenue 4 















































I 
ele | & e | @ |e] Fels | 2 
& > : > 
ii ao Bi eo oe eae eee 
peer 
a — 20 20 400 18,2 —0,91 | 41,18 
22 22 
0} ojo] o | o | 
15—19,9 | 0} —6 | 0 1 - 3 0 oO | 0 0,0 0,0 3,00 
6 7 1 | 1 { 16 ( | 
| | 
6] 3 | | 2 
20—24,9 | 4 0 3 3 3 9 1,0 0,33 3,66 
6 3 9 9 
2 | 8 | 10 | 
25~—29,9 | 2 0 4 4 | 8 16 3,2 0,80 4,60 
4 4 5 20 | 
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IT podoamenue npusomenua 4 
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See ees I ae | Gee Oe 8 en ioe s [¢ © 
Dee Ae Nee cle a ca ee (eae (ce oe 
> = 3 Als a ¢ |* ® Ae : 
-afo]ile2|s P,P] PIANFR 3 Ne AVE) CVs) ae 
3 3 6 | | 
30--34,9 | 3 0, a t 3 1 0,5 0,30 4,00 
_ { 1 il. y 18 | 
a a ae a ee rg ee 
35—39,9 | 4 = ! h 1 1,0 1,00 5,00 
{ 1 |. 16 
5 5 ; 
40—44,9 r 1 { 5 1 1,0 1,00 5,00 
| t 1 | 25 | | 
i | 26 | 17 | 1 | ae | 56 | 12 | 100 | —10 | 43 
gee | —26 | 0 | Tm | 2 | 3 | —10 
My» 02 3265) Os dak ee 0 eee 
een 56 «50 — (—10)? -56- 1140—122 4030 , 
Dd ray | -2| 9 23 | 0 | 0 | 12 | 
vo : eal _t=YV 56-)g ae = 479 
= Dinsy'y | 20 | 0 | 23 | 0 | 0 | 43 | 
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Vcropuyeckue pewenua XX cbesgza KIICC wa aintenbupiit 
NepHOA OfpeweAIOT OCHOBHbIe HalpaBJeHHA LaNbHeMWero pa3sBH- 
THA HapOMHOTO XO3AHMCTBA, HAYKH M KYJIbTYPhI, a TakKwKe HaMeda- 
1OT KOHKPeTHble HayYHble 3aaHWA, pelieHve KOTOPHIx HeoOxoH- 
MO JIA 3HAYHTeIbHOTO NOBBILCHHA YPOBHA MaTepHaJIbHoro Os1a- 
rOCOCTOAHHA COBeTCKOTO HapOfla yxKe B O.1M Kae Ob. 

JlocTW>KeHHA COBPe€MeCHHOH HayKH BeCbMa 3HAYHTEJIbHbI, B Me~ 
RUWWMHCKOU HayKe 3a MOCMeHHe TOAbl NOMYYeHO MHOFO HOBBIX. 
TCEOPCTHYECKHX JAHHbIX, pa3pab6oOTaHbl HOBbIe METOMbI Ww CIOCOOBE 
eveHud Hw MpodusakTuKH 3a00NeBaHHH, OPHrHHaJbHble meKap- 
CTBEHHbI€ AHTHOMOTHYeCKHe HW FOPMOHAJIbUble MpenapaThl, mpel- 
JOMKeCHbI HOBbIE OPraHH3allHOHHble MOPMbl AeATeJIbHOCTH yUpermK- 
NeHHH 30paBooxpaHeHHa. 

B M@AHUHHCKUX HW Hay4HO-HCCJIeELOBaTeNbCKHX WHCTHTYTAX. 
Poccuiickoh denepaunu padoraior ceftuac MHOrHe THICHY BHICO- 
KOKBaJIMPHUKPOBAHHBIX CieuwHaHcTOB, CpeqH HHx MMeIOTCA yue~ 
Hble, CO3MaBlIve Weble HaydHble UIKOJIbI, pe3y/IbTaTb! paOoTbr 
KOTOPbIX HMECIOT OOJIbINyIO Hay4Hy!O WeHHOCTb H WIMPOKO H3BeCTHE? 
He TOJIbKO y Hac B CTpaHe, HO H 3a ee ~=mMpesetamMH. B Hay4dHbIx 
KONNEKTHBaX paOoTaeT MHOFO CHOCOOHOH H XOPOIWO MOZTOTOBeH~ 
HOH MOJOL@%KH, TOTOBOM C 3JHTY3Ha3MOM paOoTaTb Hay pa3pruse- 
HWe€M CaMbIX CJIOKHbIX 3aa4u, KOTOPble OyAyT MocTaBseHb! Mmepes 
COBETCKHMH MeJMKaMH. | — 

Pemenuem IIpasuretpcrpa B 1955 r. Nepeganb! B Begenue Mu- 
HMCTepCcTBa 30paBooxpaHeHHa PCCP xpynnetiue B cTpane HH 
cTHTyThI: 1-H Mockoscxui u 1-h JleHHHrpaycKHh MeCAHHCTHTYTHT, 
JleHHHTpasicKkuH MeqHaTpHyecKHH WHCTHTYT HW PAR Apyrux u, Ta- 
KHM O6pa30M, 4HCIO MCNOAHUTeNeH pecmyOsmHuKaHCKOoro Mana Ha- 
VUHO-MCCIEMOBaTeJIbCKHX PaOoT 3HaYHTEMbHO BO3POCJO, .. | 

Crporad M1aHOBOCTh COBeTCKOTO commanuicrHieckorg XO3hH- 
cTBa OOA3bIBaeT PAOOTHHKOB MCAHIIMHCKOH HayKH, B COGPBCTCTBHH' 
c¢ peulenuamMu XX cbe3za KITCC, cocraBuTh 4"eTKH NepCcnekTHB~ 
Hb twlaH cBoel padorsl. | 

Hacroaului naTHeTHHH MpoOeMHO-TeMaTHYeCKHH NaH Hayd~ 
HO-HCCAEMOBATeEJIBCKOH paOoTbl! yupexKAeHHH 34paBooxpaHeHi# 
PC®CP na 1956—1960 rr. cocraBieu TipesuaquymMom Yueuoro co- 
neta MuuuctrepcrBa 3upaBooxpanenna PC@CP na ocnope peko- 
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MeHJ[allMH, MPpeCACTABJICEHHBIX KOJWICKTHBAMUM YYeHbIX, BXOJALLHMX B 
COCTaB MpO6JIeEMHbIX HM HOCTOAHHbIX KOMMCCHH Yyenoro cosBera. 
Ilepeyenb npo6siem, BOWeAWIMX B NATHIeTHHH milan, cocTaBeH 
Ha OCHOBe H3y4eHHA CTATHCTH4eECKHX FZaHHbIx O 3a60/1eBaeMOCTH HK 
CMepTHOCTH HaceneHHa PC®CP 3a nocweqHMe rogbl MH HCXOMNT, 
TaKHM OOpa30M, H3 OCHOBHEIX 3alIpOcOB MpaKTHKH 31paBOOxpaHe- 
HHA. 
IInaH HwayuHpIx wccneqoBaHHi §=yupexmennii Munucrepcrsa 
3paBooxpanenua PC®CP, ecTecTBeHHO, HeCKOJIbKO oTIM4aeTCA 
or miana AMF CCCP u naana Yuenoro copera Munuctepcrsa 
3panpooxpaneunn CCCP. -. ~ | 
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_ - TIPOBJIEMA M 5 


HAYYHBIE OCHOBbI OPFAHH3ALLMM =COBETCKOrO 
3).PABOOXPAHEHHA 


Hayuno-uccegopaTempckaa pa6oTa B oOslacTH OpraHHsallul 
3paBoOxXpaHeHHA MOMGHHeHa 3alayaM yJy4ieHHA MeAMKO-CaHH- 
TapHOrO O6cAyKUBAHHA HaceeHuA., OcHOBHOe BHHMAaHHe Ccocpe- 
moroueHo Ha H3yueHHH 3aG6oeBaeMOcTH HW BOTpocax OpraHH3a- 
UMM MeJMIMHCKOTO O6CAYKHBAHHMA. HaCeJIeHHA, B YaCTHOCTH, H3y~ 
YHHH OMbITa OGbLeAMHeEHHA OOABHHIL A NOAMKJIMHUK, a TaAKKE 
iucnancepw3aunn pa6owwx u KOmxXO3HUKOB. CrefyeT, OHaKO, 
OTMeETHTb, UTO B HAYYHbIX HCCMeELOBAHHAX MCAHHCTHTYTOB PC®CP 
oO. OpraHHsaliHi 31paBOOxpaHeHHA HMeIOTCA CYLLECTBeHHble HeMO- 
cTaTKu. MucrutyTsl He yAeWIM OJOKHOTO BHUMaHHA TeopeTHue- 
CKYM BOMpocaM 3fpaBooxpaHeHuA; cia6o pa3spabaTbIBavIHCb 
BOMPOChL MpopuaKkTHKH, MeTOAb! BHEAPeHHH MaBNOBCKOTO y4e- 
HHA B paOory SObHMU; Kpaline cna6o: M3y4aucb BONpocnl 30- 
(beKTHBHOCTH eATeCJIbHOCTH MeAMKO-CaHHTapHbIX yuperKeHHl 
(B WaCTHOCTH, AMCMaHcepH3allHu), BOMpOChl MIaHHposaHHA 3Apa- 
BooxpaHeHua. JloKHO COCcpeMOTOUNTh BHHMaHHe Ha pa3spaoorT- 
Ke TIpoGJleMbI 3N0pOBbA HaCeJIeHHA, BKOUad ~“Memorpaduyeckue 
MpOlecchl, pasBuTHe HayYHbIX OCHOB M1aHMpOBaHuA 34paBooxpa- 
HeHHA HM OpraHH3saluio MeAMKO-caHHTapHoro OOCAyKuBaHHA Ha- 
ceJIeHHA. a 


1. Bonpocnt TreopHu 34paBooxpaHenns B cBeTe pelleHHH 
XX cbe3na KIICC 


B coorsercTBHv c 2upekTuBaMu XX cbe3qa_ KIICC, kpahue 
BaKHO pa3paOoTaTh TeopeTHYecKHe OCHOBbI MmpoPusaKkTHyecKOro 
‘HalpaBJIeHHA COBETCKOTO 30paBOOxpaHeHHaA, polb yyenna HV. HI. 
llasnopa B efO pasBUTHH, OCHOBHbIG 3€KOHOMePHOCTH COBeTCKOrO 
3ipaBoOxpaHeHHA B NepvHox Mepexosa oT conMamu3Ma K KOMMY- 
HY3MY. | - | 


: ms 


oO 
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VYenounntenn:, Kadeapp opranu3auun 30paBooxpaHeHna Hu 
Ka@eApbl OCHOB MAaPKCH3Ma-sIeHHHY3Ma I-ro u 2-ro MOCKOBCKHX, 
JleHHHrpayicKoro cau. rur., 1-ro JlenuurpagcKoro, Psas3ancxoro, 
Mosotosckoro, Poctosckoro, BoponexcKoro u TomcKoro Me IHH- 
CTHTYTOB. 


2. Wsyyenve cocrosuua 30pospa HacereHua 


[Ipo61ema Hameuaer ray6oKoe H3yyeHHe 3a60eBaemMocTH C 
BPeCMeHHOH yrpaToH Tpysocnoco6HocTu B Pa3JIHYHBIX OTPacsJIAX 
UPOMBILLICHHOCTH (HHeKUMOHHOM 3a6oeBaemMocTu, 3a60meBae- 
MOCTH C€PpJ€4HO-COCYAMCTOH CHCTeMbI H Mp.) CaHuTapHo-Zemorpa- 
uYECKHX Mpoleccos, MPpoHcxoAAUAX cpeqw HaceneHua CCCP u 
3apyOexKHbIX CTpaH (poOxKMaeMOCTb, CMepTHOCTb, ecTecTBeHHbilt 
MpHpocT HacesleHHA), a TakKxKe usMYeCKOrO pa3BHTUA HaceneHUaA. 

Mcnomnurenu: Kadenpst oprann3aunn 3/]pPaBOOXpaHeHHA Med- 
By30B | w 2 Mockosckoro, Jlenuurpaackoro cau. rur., Pa3aHcKo- 
ro, Kasanckoro, MBanoscxoro, Omcxoro, Mownorosckoro, CBep- 
jiosckoro, Mpxytckxoro, FoppKoscxoro, Hosocu6upcekoro, Cranny- 
rpagckoro, Ukanoscxoro, Maxescxoro, Balikupckoro; neqnatpi- 
weckHe MHCTHTyTHI -Mockspl uw Jienuurpaya, merom6po canit- 
TapHOH craTuctuKH Mun3apapa PCCP. 


3. Hayunpie ocnosst NJaHHPOBaHHA 3paBooxpaHeHHA H OOOCHO- 
BaHHe HOPM M€QHKO-CaHUTapHOro OOcyKUuBAHMA HaceweHHA 


{{po6ema Hameyaer paspa6orky BOTIPOCOB MeTOROOrHH m1a- 
HUPOBAHHA 31paBOOXpaHeHHA, HOPM Me€AMKO-caHMTapHoro obcAy- 
*KUBAHHA HaCeJICHUA, SKOHOMHMYCCKHX pBONpOCcoOB opraHH3allun 
S3ApaBooxpaHeHHA (O10MKeT 30paBOOXxpaHeHHA, SKOHOMUKa CTPOH- 
TeJIbCTBa, CHAOMKeHHe, OOOpyAOBaHHe ui Mp.). 

HMcnowHuTemt: Kadenpsl opranv3aunn 31paBOOxpaHeHHaA Med- 
By30B | u 2 Mocxoscxoro, Jle#uurpazcKoro cau. rur., Capatos- 
cxoro, Jarecrauckoro, Boponexcxoro, Moxoroscxoro, VoxescKo- 
to, Omckoro, Cmoaencxoro, Upxytcxkoro, Toppkosckoro, Apxan- 
repcxoro, Mpanosexoro, Acrpaxanckoro, Uxkasgoscexoro, Cramu- 
Tpadckoro uw Ka3aHcKoro HHCTHTyTa ycoBeplieHCTBOBaHHA Bpauen; 
MeTonO10po CaHuTapnoli crarncTuKu Mun3apapa PCCP. 


4. Opranu3zayua mefquko-canntapHoro OOCJY2KHBaHHs HaceJeHHs 


IIpo6ema Hameyaer nosBemenve uTorop BHINOMHeHHA MaaHa 
3APpaBOOxpaHeHHA 5-H NATHMeETKH M paspa6oTKy 6-ro MATHIeTHero 
WaHa 31paBooxpaHeHHA, paspa6orKy Bompocop Me@AHKO-caHHTap- 
HOrO OOC/YKUBAHHA MPOMBIMWIeHHEIX pa6ounx, OpraHv3auuu Tepa- 
MEBTHYECKOH MOMOLIM HaceNeHHIo — B3pocOMy H MeTCKOMy — B 
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ropomaX H CeIbCcKOH MeCTHOCTH, AUCMaHCepHsalHn, opraHH3allun 
XUPypruuecKkol HW UApyrHX BUOB MOMOLIM, CAHHTaPHO-MpOTHBOSMIH- 
eMMYeCKOrO Wea, CAHATOPHO-KYPOPTHOM MOMOLIM HaCeJIeHHlo. 
VUcnonuutenn: 1-4 u 2-4 Mockoscxue, JlenuHrpatcKuh cau. 
rur., Ka3anckui, Caparosckui, Hosocu6upckuH, Ky6aHckui, 
Acrpaxanckuit, JlarecraHcKui, Cmonenckul, CrapponompcKun, 
Xa6aposcxuh, Upxyrckun, Apxanrenpckuii, ToppkoscKui, Cpepa- 
nosckni, Monorosckui, PasaHcKn, Pocrosckul, Boponexkckui, 
Omckuit, Uxanoscxuh, BawKupcwan, Cepepo-OceTHHCKHH MeHH- 


CTHTYTHI. ; 


5. Pa3sBsuTve 34paBpooxpaHeHHs B CTpaHax HaposHOH JeMOKpaTHH, 
ONbIT OpraHH3sallHH 3ApaBOOxpaHeHHA B 3apyOexKHbIX cTpaHax 


B crpaHax Hapo2HOH BeMOKpaTHH OCTHTHYTHI 6ombuuiHe yc- 
lexu B OONACTH OpraHHsalian 34paBooxpaneHusA. B oTHx ycrexax 
6ONbUyIO pOb HTpaeT COBeTCKOe 3paBOOXpaHeHHe, MPHHIUM™ 
bt, POPMbI H MeTOAbI KOTOPOFO WHPOKO HCHouLsyloTca CTpakamll 
HapomHOH wemokpaTuu. Bmecte c TeM B 34paBOOXpaHeHHl 3THX 
cTpaH MMeIOTCH H CBOH OCOOeHHOCTH. 

B KanuranucTuyecKHx cTpaHax TaksKe HMeeTCA MOJOKHTEMb- 
HBbIH OMbIT CTPOHTeJIbCTBa MeAMILMHCKOrO OOCJIyKMBAaHHA UH XO3AH- 
CTBeHHOTO OSOPYAOBaHHA MeAMUMHCKHX yupexkceHun. [lpo61ema 
CTaBHT 3aavy H3VYNTb OMIT pasBUTHA 34paBOOxXpaHeHHaA B CTpa- 
Hax HapoAHOM AeMOKpPaTHH HM B KaMHTaIMCTHYeCKHX CTPaHar., 

Vcnonnutenu: 1-% 1 2-% Mocxoscxuve, 1-4 Jlenmurpanckui, 
Pocrosckuh uv MomoTroBcKHi MeMHCTHTYTHI. 
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TIPOBAEMA N 2 


rHrHEHHYECKHE HOPMATHBBI UH O3TZOPOBJIEHHE 
HACEJIEHHbIX MECT, FHrHEHA TPYHTA B MPOMBILI- 
JIEHHOCTH H CEJIBCKOM XO3SUCTBE 


OcHOBHEIe NpeANOCbWIKH JIA wecToro maTHneTHero mana 
PaSBUTHA HayYHBIX HCCHeMOBaHH B OOMACTH THrHeHbI onpeless- 
lOTCA AMpPeKTHBaMUH XX che3ga KIICC o nanpuetimem pa3sBuTun 
HapogHoro xo3siictBa CCCP wa 6a3e Texuuyeckoro mporpecca B 
CENBCKOM XOSHHCTBE M B MpPOMBINWIeHHOCTH Halefl cTpaHni, 


Buespenue B pakTuky HOBBIX BHLOB MIPOMBIWJIeHHOTO Ob6opy- 
AOBAHHA WM BCe BOspacTalonulee OCHAalleHHe MALIMHaMU CeIbCKOrO 
XO3HHCTBa, a Take OOWIMi pocT nObEIBaloMed 1 o6pa6aThiBato- 
IN€H MPOMBIIVICHHOCTH, CBA3AHHBI C HCHOMb30BAaHHeM HOBBIX BH- 
OB CbIPbA H MPOH3BOACTBOM HOBbIX BHJOB MpOAyKUHM, cTaBAT 
PAN BONpocos B OOJIACTH TurHeHbI Tpyla, O340POBIeHHA HaceneH- 
HbIX ME€CT H THIMeHbI NHTaHHA HaceeHug, 

OrpomHoe rumporexHuyeckoe CTPOHTEJIBCTBO, CBA3AHHOe c re- 
PEKPBITHEM MJIOTHHAMH MHOPHX peK CTpaHbl H O6pa3soBaHHem BO- 
AOXPAHHJUUl, BbIABHTaeT BOMPOChI CaHHTapHOli OXpaHb! BOMOe- 
MOB. 

C pOcTOM MpOMBIMWeHHOCTH Hn TeXHMYeCKOT OCHalL@HHOCTH 
C&IbCKOrO XO3HHCTBa TeCHO CBA3AH BOMIpoc oO MomroTOBKe Ka pos 
pa6ouHX KH TeEXHHKOB. 


B cOOTBeTcTBHH C NepeyHCeHHBIMH raaBHeliiuMy BOmpocaMny 
COBPCMCHHOM TuIHeHbI, OCHOBHbIe HalpaBmenua HaydHbIx Hccwe- 
ROBaHHM B STON OGacTH MOryT 6bITb NpeACTaBJIeHbl B NATHIET- 
HEM Mane CJICHYIOWIMM MepeuwHeM OOUIMX 4H UaCcTHbIX mpo6y1em: 
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Pasngean I. O3TOPOBJIEHHE HACEJIEHHbBIX MECT 
HW THrHEHHYECKHE HOPMATHBbI 


1. Turvennueckne OCHOBbI NIaHHPOBKH, OaroycTponctsa 
H CTPOHTeJIbCTBa HACeJCHHbIX MeCT 


J qaBHbIMM BOMpOcaMU, KOTOpble pa3pabaTbiBanuch yupexKie- 
HAUAMM 3PaBOOXpaHeHHA B OOMACTH CTPOHTesIbCTBAa HaCeJICHHbIX 
MecT, ObLIH BOMPOCbl 30HHPOBAHHA TEPPUTOPHH HaceJIeCHHbIX MYHK- 
TOB H OOOCHOBaHHA Pa3MePOB CaHHTAapHO-3aUlAMTHbIX Pe3ePBOB. 
B TOM Ke HanpaBeHHH CTaBHIHCb MU pa3pelllaHCb BOMDPOCbI 
CTPOUTEIbCTBA C@JIBCKHX HACCICHHBIX MCT. 

Majo ucceOBaHUl BbIMOJIHeHO TIO BOTIPOCaM TMTHeHbI 2KH- 
NHILHOPO CTPOHTeJIbCTBA, OCOOeCHHO B Ce@BePHbIX OO6NaCTAX, OCBOe- 
HH@ KOTOPHIX MPOBOAUTCA B HaCTOMULee BpeMA. 

IIpennomararTrca padoTbl B CJIeAYIOULHX HalpaBseHHAX: 
a) CaHUTapHO-rMrMeHHueckan OWeHKa IWIaHHPpOBKH HW 3aCTPOHMKH 
KWIbIX KBaPTaJIOB B Pa3JIMUHbIX KMMATHYCCKHX panonax 
PC®CP; 6) caHuTapHo-rurMeHHyueckand oOlleHKa CTPOHTeJIbCTBA 
MHOPOSTaKHBIX KPYNHOMAHeJIbHbIX KHJIBIX JOMOB H MaJIOSTAKHBIX 
XOMOB H3 MeCTHbIX MaTepHaJIOB B pa3JIMUHbIX KJIMMAaTHYeCCKHX 
palionax; B) CaHHTapHO-rHrMveHuyecKkad OeHKa HOBbIX MpHeMOB 
WaHUpOBKH KBapTHp. 

Vcnonnutenu: MockoscKui HHCTHTYT caHuTapuu wu THTHeHbl 
uM. Ipucmana, Jlenuurpanckuh HMM canurapuu uw rurnesnt, 
CpepOBCKHM MHCTHTYT rurveHb! u mpodmatosornn, Uensa6uncKkni 
MeJLUHCTUTYT. 


2. CanvTapHaa oxpaHa BO3yxa HaceJeHHbIxX MeCT 


Vccnenopanun p 3sTOK oOmacTH NoyuNIH HalpaBlenne B 
CTOPOHY SKCNeCPHMeEHTAabHOTO OGOOCHOBAHHA MpeAesbHO-ONyCTH- 
MbIX KOHUCHTPalHh B aTMOC(epHOM BO3yxe pAa BPeHbIX Be- 
WIECTB, MOCTYMaOulux Cc BbIOGpOCcaMH TMPOMBIWICHHbIX mpempHsA- 
THH. Uacruuuo Takoro pofa paOoTE MONORKeHbI B OCHOBY 3aKOHO- 
MaTeIbHbIX MeEPOMPMATHH NO OxpaHe aTMocdepHoro BOSAyxa 
HACe@JICHHBIX MeCT. 

Pa3BuTve paOoTb! B 3TOM HallpaBeHHH HeOOXOAMMO B BUY 
NPHMeCHCHUA B TIPOMBIWICHHOCTH HOBbIX BHAOB CbIPbA H HOBO 
TEXHOJIOTHH MPOUSBOACTBA, 

IIpennomaraeTca paspa6orka Cey!OWiNxX BOMpPOCoB: 

a) rMrveHHyeCcKanh XapaKTepHCTHKa 3arpaA3HeHHA = aTMOCdeph 
NPOU3BOACTBEHHBIMH BEIOpOcaMH MO OTPaCJIHM MPOMbIWIJICHHOCTH. 
B pe3yibTaTe HCCIeAOBaHHH MOOKHbI ObITb paspaboTaHbl Mepo- 
MPHATHA MO OYHCTKe MPOMbIWJICHHbIX BbIGpOcoB uv MepecMOoTpeHa 
CYMeCTBYIOLad KilaccHukKaluA CaHHTapHO-3allHTHbIX 30H; 
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6) MpeebHO-ONYyCTHMbIe KOHUCHTPallHH BPeAHbIX BeLIECTB 
B aTMOC(epHOM BO3Ayxe HacesieHHbIX MecT. JlomKHbI ObITb Mpo- 
OJDKCHbI SKCNEPHMEHTaJIbHbIe paOOTbl MO yCTaHOBJICHHIO mpe- 
JebHO-JONYCTHMBIX KOHICHTPalHH aTMOC(epHbIX 3arpxH3HeHH Cc 
oOpaliieHuem oco6oro BHHMaHHA Ha W3yyeHHe KOMOMHUpPOBaHHOrO 
BO3HeHCTBHA Ha OPraHH3M pa3JIM4HbIX HHT peAHeHTOB 9THX 3arps3- 
HeHHH. 

Mcnonnntenu: CanutapHbiii wHcTuTyT HM. Spucmana, Jlenuu- 
rpamckuH w HosBocn6upcKkni caHHTapHo-rurMeHMyeckHe HHCTHTY- 
Tbl, Kaepbl KOMMYHAaJIbHOM rurvenbt CpepaioBcKoro nw OmcKoro 
MeXHWMHCKHX WHCTATYTOB WH KacbeApbl OOuleh rurneupt JIeHHH- 
rpawckoro CaHHTapHo-rurMeHuyeckoro, PsasancKkoro u Apocmas- 
CKOTO Me€(MUMHCKHX HHCTHTYTOB. 


3. TurveHa Bodbl H CaHHTapHasa OxpaHa BO,OeMOER 


IIpu coctapnenuu MATHeTHero MiaHa uccrenOBaHUit B O6Na- 
CTH THrHeHbI BObI H CaHHTapHOH OXpaHbl BOAOeMOB yUTeHBI 34- 
MpOCbl CaHHTaPHbIX OPraHOB B CBA3H C pa3BHTHeM IIPOMBILIeH- 
HOCTH H BHepeHHeM HOBOM TeXHHKH B MpOH3BORCTBO, Heo6xonn- 
MO TaKXKe YUeCTb, YTO Pa3BHTHE MPOMBMNeHHOCTH pacutellsAo- 
IMMXCA MATEPHaIOB WH BBEeCHHe H3yUaIOWIMX BelLeCTB B pa3JIH4- 
HbIC OTPaCIH HHAYCTPHM CO3ZaeT BOSMOMHOCTh 3arpxASHeHHA BO- 
JOCMOB H3J1y4aroulMMu BellecTBaMu. Hosple 3a2aun BbINBHraloTCa 
B CBA3M C PaClIMPpeHHeM FHAPOTeXHHYeCKOTO CTPOHTeJIbCTBa H BO- 
AOXPaHHWJIH, 

IIpennonmaratoTca calenyioulve uccneqoBanna: 

a) H3yuenve BoqoeMOB U BOMOXPAaHWMIL, Kak HCTOUHHKOB 
BomocHaOxKenuA. Mmeetca B BULY MeTanbHOe paccmMoTpeHnue BO- 
MpocoB POpMHpoBaHHA KayecTBa BOMbI BOLOXPAaHHAMUL Cc WeMbIO 
YTOWHEHHA CaHHTapHbIX MpaBH MOAPOTOBKH MX OKA, cnycKa 
CTOYHBIX BO HW CaHHTapHOM OXpaHbl BOAOXpaHHJIMLL B WesIOM, Ha- 
NpaBeHHOe Ha yMOpAOYueHHe HOPMATHBHBIX TaHHbIX NO yCTpOH- 
CTBY H SKCMyaTalHH BOAOXpaHHAHl, KaK HCTOUHHKOB MHTbeBOH 
BOJBI. 

6) Vsyyenue canstTapunlx ycropuit Bomocna6xKeHHa B pano- 
Hax Kpaltwero Cepepa mu WenHHHBIxX 3emenb. Vimeetca p BULLY 
BbIACHEHHe OCOOeHHOCTeH BOMOCHAOKeHHA M KayeCTBa BOAH B 
STHX PaHOHAaX C TOUKH 3PeHHA BIMAHHA Ha CaHUTapHble yCOBHA 
*KHSHH WM 3MOPpOBbe HacevIeHHA HM B WeIAX Pa3BHTHA WH yTOUHeHHA 
THPHeCHHYECKAX HOPMATHBOB KaYeCTBa MHTbeBOH BOTH (COeBON H 
OakTepHaJbHbI cocTaB, opraHonentHueckue CBOHCTBa, COCTOAHHE 
‘ECTECTBCHHOH PafMOaKTHBHOCTH HU T. J). 

B) Turuenuyeckoe o60cHOBaHHe NpeAeJIbHO-ONMyCTHMbIX KOH- 
WeHTpalHH BeLeCTB, HCMOMb3yeMBIX B XHMHYeCKOM MpOMbILLWIeH- 
HOCTH, B YaCTHOCTH, MPH MNpOUSBOACTBe DAaMHOAKTHBHbIX H3OTOMOB. 


tO 





sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Llenpio paOorbl ABIAeTCA aJibHeHIee pa3sBHTHe 3aKOHOATEJIb- 
CTBa M110 CAHHTAaPHOM OxpaHe BOMOeMOB, a Take OCBeLeHHe Bax- 
HOTO JUIA MpakTHKH BOMpoca O THIrHeHHYeCKOM HOPMHpoBalinu 
MOCTYIWICHHA B BOAOCMbI BPCAHbIX BeLLECTB. 


VUcnonuutenu: CannutapHbli HHCTHTYT HM, DpHcmana, Hosocu- 
6upcKni, Capatosckni, JleHHHrpagcKHi u CBepAJIOBCKHA CaHy- 
‘TaPHO-THTMCHHYeECKHe HHCTHTYTHI, KacpeApbl KOMMYHAJIBHOK THTHE- 
ubt 1-ro MockoscKoro, JleHHHrpafAcKoro CaHHTapHO-rurHeHHyecKo- 
ro vu ToppkoscKoro MeAMUMHCKOTO HHCTHTYTOB, a TakxKe Kade/[pbl 
-o6ulelt raruenbt Toppkosckoro wv OMCKOrTO MeAHIHHCKHX HHCTH- 
‘TYTOB. 


Pazaen Il. FHPHEHA TPYJIA B NPOMBIWJIEHHOCTHK 
HW CEJIbBCKOM XO3ANCTBE 


4, Turvena tpyia B OTMeJbHBIX OTPACIAX MPOMbMLLJCHHOCTH 
HW CeNbCKOM XO3SHCTBE 


Pa6ornl Mo 3TOM mpob.1eMe JOJDKHbI BECTHCb, B NepBylO OYe- 
pelb, B HawOosee BaKHbIX MO CBOeMY HaPpOHOXO3AMCTBEHHOMY 
3HAaUeCHMIO OTPAaCAMAX TAXKeNOM MpomblinAenvocTH (PpyAHOH, Hed- 
TAHOH, VEPHOH HM UWBeTHOM MeTaJIMYPIiv, XHMHYCCKON), a TaKKE B 
TeX OTPACMAX JlePKOM MPOMBIVIICHHOCTH, B KOTOPbIX MpopulakTH- 
Ka o6Ulel H MpocbeccuonanbHo sa6omepaemocTH uMeeT OcobO 
BaxKHOe 3HaveHHe (MpOw3BOACTBO MCKYCCTBeHHOrO IlWeKa, TeK- 
CTHJbHaA MPOMbIIJIeHHOCTb H Ap.). 


TlomKub ObITb pa3spa6oTaHbl cexyroulve BOMpocbl: a) H3y- 
yYeHHe HOBLIX (OPM OpraHu3alnH Tpywa (MOTOK, KOHBeHep, JIH- 
HHA), C Wetbio OOOCHOBaHHA PallMOHabHOTO pexwKuMa TpyHa HU 
OTIbIxXa; 6) H3y"eHHe CaHHTaPHbIX YCOBHH Tpya pH BBeeHHH 
HOBbIX BHLOB O6OpyAOBaHHA, TEXHOJIOTHYCCKHX MPOWeCcoB, allia- 
DaTypbl, XHMHYeECKHX BeULECTB UT. 0.; B) H3yYeHHe BAMAHHA Npo- 
H2BONACTBEHHBIX (AKTOPOB Ha 3a60J1eCBAeMOCTb C BPeMeHHOM yTpa- 
ToH Tpyhocnoco6HocTH (rpHlN, aHrHHa, Mey MOVHO-KUUIeTHbIC 
3a60NeBAHHA, Ooe3HH MepHdbepwyecKOH HePBHOM cucTeMbI H 
7. 0.). Heo6xonumo o6paTuTb oco60e BHAMaHve Ha H3yYeHHe 
3a60/1eBaeMOCTH C BPCMeEHHOHM yTpaTOH Tpymocroco6HocTH Nox 
BIIMAHHeEM BbIPAaKeHHbIX MpOeCCHOHAJIbHO-MPOH3BOACTBEHHbIX 
qpakTopoB (TOKcHYeCKHe aHTHHbl, HWOHMSHpylollan paMallHA 
H ap.). 

VUcnonuurenu: CanutTapHblii MHCTATyT HM. Dpucmana, J[eHHH- 
rpanckuii, Capepanosckui, Toppkosckuk, Capatoscxui un Youm- 
CKHH MHCTHTYTbI THrveHbI Tpya Hu opopbosesuen, 
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5. Kannuka, naTorene3 uw npodusaKktuka cunuKo3a MW JIPyrux 
NHEBMOKOHHO30B 


Uccnenopanua B aro o6nactu Pa3SBeEPHYTH OCTaTOUHO NIH- 
POKO. OLHAKO Pe3yJIbTAaTHI c1a60 O606UIeHBI; coBepmreHHO HeMOC- 
TaTOYHbE pasMaX MH TIVOMHA SKCNeEPHMeHTaIbHEX UCCIeMOBaHUit 
MO MaTOreHe3y MHEBMOKOHHO3OB, a TaKxKe cocTOAHHve 3HaHnh 06 
SPPEKTHBHOCTH HCKIIOUNTeABHBIX M0 CcBOeMy O6bemMy o30No- 
BUTCABHBIX MepormpHsATHH. TIpHmMenaempie MeTOABI MbieBOTO KOH- 
TPOWA MAO COBEPINeHHbI. OCHOBHbIe HaNpaBTeHHa HcceqoBaHull 
NO STOH YaCTHOH MpobemMe NOMKHbI ObITh MpeAcTaBJeHbl Cesylo- 
une: 

a) JLanbHefintee pasrnutue KIMHMYeCKHX uccHemoBaHun (c WpH- 
MeHeHHeM (bu3HOuIOrH¥eCKHX, 6HOXHMHMUeCKHX Y peHTreHosiornye- 
CKHX MeTOZOB) Id paspa6oTKH MeronoB paHHeH MHarHocTuKH 
MHEBMOKOHHO3OB. 


6) SKcnepumMentanpuypie uccreqopanna naToreHe3a MHCBMOKO- 
HHO30B C MPHMeHEHHeM HOBeHINHX MeTOZOB (H30TONbI) H3yyeHHA 
OMOXHMHYECKHX CABHTOB B OpraHH3Me u TeX H3MeHeCHHH B CTPYK- 
Type 6enka, KoTopbie mexKaT B OCHOBe naTONOrHyecKoro mpowec- 
Ca, Pa3sBUBalollerocA MOA BAMAHHeM KBapla. 


B) O6o6meHHe matepuanoB 06 sPeKTHBHOCTH MPOTHROMIbVIe- 
BbIX MEPOMPHATHH, BHENPCHHbIX H BHEAPACMBIX Ha TO3eCMHBIX 
paOorax B pyAHOH MpoMpIeHHOCTH, c UCNONb3OBaHHEM JIA 3TO- 
NO He TOMbKO AaHHbIX O 3aMbLIeHHOCTH pyAHHYHOL aTMOCdepsl, 
HO MW MaTepHaJIOB O AHHAMUKe 3a60eBAaeMOCTH TIHEBMOKOHHO3a- 
MH’ Ha MPOTAKEHHH MOCICQHUX JET MO OTAeAbHbIM Oaccefivam HU 
PyHOyipaBleHnHaM. 

Wicnomnutenu: Jlenuurpagcknit vu CBepAOBCKHH HWHCTHTYTHI 
TMHrHeHbI Tpyta WH MpomOoresneH, KacbeAppt rurveuni Tpyha u 
npop6onesueh JlenunrpascKoro CaHHTapHo-rurvennyeckoro, Poc- 
ToBcKoro H MosoTropckoro MeAMIHHCKUX HHCTUTYTOB, CaHuTapHbli 
MHCTHTYT HM, OpHcmana, Hopocu6upcKuli CaHHTapHO-rnrveHHye- 
CKMH HHCTHTYT. 3 


6. Npodusaktuka npodeccnonaapnpix HHTOKCHKaWYH B XHMHYC- 
CKOH MpOMBILJeHHOCTH | 


Hcceqopanua B 9TOt maBHo INHMPOKO pa3spabaTpIBaemont 06- 
‘acTH THrHeHbl Tpya WH KIMHUKM MpodeccuoHasbHEx GonesHelt 
AOKHbI BECTHCh B CERAYIOWNX HanpaBeHHAX: 

a) Kumunueckoe v SKCHepHMeHTasIbHOe W3yYeHHe HHTOKCHKa- 
UHH, BbISbIBAeMbIX IMPHMeHAeMBIMH B MPOH3BOACTBe XHMHYCCKMMH 
aPCHTaMH, C IeJIbIO ONPeeeHHA Pe3YJIbTATOB INMPpOKOrO HpHMe- 
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HeHHA HOBeHLUHX TepameBTHyeCKHX MeTOJOB B KJIMHMKe, a TakKxKe 
C IeublO paspa6oTKH HOBbIX, OoJIee COBEPIIeEHHbIX MeTOJOB BbIAB- 
JCHHA Pe3yIbTATOB JVIMTebHOTO BO3ACMCTBUA MaJIbIX KOHUWCHTpa- 
UME TOKCHUeCKHX BeLIeCTB B IKCMePHMeHTE. 

6) UcceneqopaHve TOKCHYHOCTH BHOBb BBOJMMBIX B MpOMBILt- 
JIGHHOCTb XHMHYeCCKUX areHTOB (HOBbIX PaCTBOPHTeTeH, MW1acTH- 
(uKaTOpOB, HHCeKTOMYHTHCHAOB HM Ap.), a Take KOMOHHHpO- 
BaHHOrO felicTBHA HavOoee WacTO BCTpeyaloOUlMxcaA CcMeceH Mpo- 
MbIUIICHHBIX AZOB. 


Ucnonunrenu: PoppKoscKui, Cpepaosckui u JlenvurpaacKun 
WHCTHTYTbI THrHeHb! Tpyda uv Npodsadomepannih, Kkacespbi rurne- 
HbI Tpyaa CpepgstoscKero, l-ro Mockosckoro, JlesuurpascKoro 
CaHHTaPHO-PHrHeEHHyeCKOrO MeQMIMHCKUX HHCTHTYTOB. 


7. Turnuena Tpyaa npu pabote c HCTOUHHKaMU HOHH3Npy wollen 
pagHauvu 


B cBa3H C MpHMeHeHHeM aTOMHOM 3HEptin LH MUpPHbIX ilev1eH 
H UWHPOKHM MIpHMeHeHHeM H30TOMOB B pa3JIMYHbIX OTpaCMAX Mpo- 
MBIUWICHHOCTH, HCCIeqOsaHHA B 3TOH OGMaCTH AOJIKHbI ObITb 
3HAYHTEIbHO pacilHpeHbl B CJeAyIOWMxX HaMpaBseHuAax: a) Xa- 
pakTepHCTHKa CaHHTaPHbIX yCIOBMK Tpya Mp pa3/IM4HbIX CNO- 
co6ax MpHMeHeHHA H30TONOB; 6) HCCeAOBAHHe Pe3yJIbTAaTOB IJIH- 
T@EbHOLO BOSLEHCTBHA Ha OpraHH3M Pa3JIMYHbIX BHAOB HOHH3H- 
pyrollen pawqvawun Maslo HHTCHCHBHOCTH NyTeM SKCIICpHMeHTa HM 
‘MHAMHYeCKHX HaGsIOReHHH 3a COCTOAHHeM 30pOBba padoTalo- 
HX; B) YTOUHeHHe FMrHeHHYueCKHX HOPMATHBOB JOMyCTHMOK HH- 
TCHCHBHOCTH MOHH3Npylolieh paslMallun. 


Vicnoauntenu: Jlennarpagckui, PoppKosckult u Cpepa0BcKnit 
MHCTUTYTbI PHTHeHbI TpyAa wv mpod3sabomeBaHHn. 


8. Turvena tTpyda B YCIOBMAX UlyMa HM BHOpALHH 


UccsleqOBaHHA B 3TOH OOacTH AOJKHbI BKJIOUaTh H3y4eHHe 
xapakTepa llyMa (CHJIbl, FPOMKOCTH, efO CII€KTpaJIbHOrO COCTA- 
pa) C LeIbiO OMpeseeHHA pe3yJIbTaTOB BO3MeCHCTBUA Pa3/IMUHbIXx 
BHAOB WyMa Ha OpraHH3M 4esoBeKa M pa3spaOOTKH COOTBETCTBY- 
(OLAX THPHeHHYeCKHUX HOpMaTHBOB. B TaKOM Ke HalipaBJieHHH 
WOJKHbI BECTHUCh HM HCCIeLOBaHHA B OTHOLeHHH BHOpaLMH. 


Mcnonuntrenu: JienwurpawcKii HHCTHTYT YTHrHeHs! Tpyea u 
npodsa6onepanni, Kadbespa rurvedbt Tpyta JleHuurpadcKoro 
CaHUTaPHO-PUrHCHHYeCKOTO MEAMHCTHTYTA. 
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Pasnea Hil. PALWMOHAJIM3AILUA NMHTAHHA OT] EvIb- 
HbBIX FPYNM HACEJIEHUA WH MPO®HIIAKTHKA 
AJIMMEHTAPHBIX 3ABOJIEBAHHA 


9. H3yyenve muvnepanbuoro o6Mena y WeTeH npu pa3sHuHBIx 
YCJIOBHAX NHTaHHSA 


Bonpocbt MuHepabHOoro MHTaHHA yeTelt HeOCTaTOUHO u3yue- 
Hbl, B OCOOCHHOCTH C TOUKH 3PeHHA pallHOHabHOL ero opraHy3a- 
UHH Ha WpakTuKe. B weTcKOM MuTaHHH He BCerga Yy4HTbIBAeTCA 
SHaM€HHE KAveCTBEHHOH H KOJIMYCCTBEHHOH CTOPOHBI ycBoAemMoli 
MMHEpaJIbHOM YaCTH PallHOHa, a TakoKe 3Ha¥eHUe OTIEIBHEIX TM- 
IN€BPIX TPORYKTOB, HanpHMep, oBoulel. HegocTaTtouHo y3yyeH 
MeXKYTOUHBIN OOMeH MHIWeBOTO HW HeNMUeBOTO Kabuna. Pa6ott 
B 3TOM HallpaBJieHHH JOMKHbI LaTb TeopeTuyecKoe O6CCHOBaHHe 
AAA COOTBETCTBYIOWErO H3MeCHCHHA pallHona. 


10. Turvenwyeckoe 3HayeHve MHKPOaeMeHTOB B nvime 
HW MHIWEBbIX NPoyKTax 


PesybTaTbi GHOXHMMYeCKHX HM PU3HOMOTHYeCKHX ucceqOBa- 
HUH YKa3bIBalOT Ha HOBbIe MHKPO3JIeMCHTHI, KOTOPbIM NIpHHaJyie- 
KUT CYIeCTBCHHaA POJlb B COXPaHeHHH 30poBbaA 4eOBeKAa. 
XHMHYeCKOe HCCeOBaHHe MMULEBLIX pallMoHoB Ha comep Kane. 
MHKPOSJIEMEHTOB, BbIACHeHHE MyTelH MOCTyYMWIeHHA MHUKpOseMeH- 
TOB B MHUNeBbIe MPOAYKTbI, BOSMOKHOe HOPMHPOBaHHe HEKOTOPHIX 
MHKPOSJIEMEHTOB MPeACTABAAIOT COmepKaHve HW WeeBylo ycra- 
HOBKY OTHOCAULUXCK Cloda paoor. 


1}. Turnennyeckan oueHKa H HOPMATHBHI NHULEBEIX fipOAyKTOB, 
NOABEPriuHxXcaA HOHK3KPylollemy O61y4yeHHIO 


B HacTosulee BpeMa mpoBpogatca SKCHEPHMECHTAaJIbHble paOorTbt 
NO CT€PHJIM3aWHH MMUEBbIX MPOAYKTOB HM MOBBILIeCHHIO CTOMKOCTH 
CKOPOLOPTAIMHXCA MPOLYKTOB MOCpeACTBOM HOHH3HpyIoMero O6- 
JYMCHHA, OHAKO THTMeHHYeCKOH OWeHKH HOBbIe MeTOLb (H3HKO- 
XHMEVeCKOM OOpa6OTKH NPOAYKTOB He NOJyUHAH. 





12, Turnenwueckoe OGocHOBaHHe HOPMUpOBaHUA npencMHHO-AOTy-~ 
CTMMBIX OCTATOUHBIX KOJHYECTE AJOXHMHKATOR B MHLEBDIX 
NpowyKTax 


AKTYyaJIbHOCTb STO MpOGJIeMbI WIA rHrHeHbI MHTAaHUA O6ycIOB~ 
JMBaeTCA TEM OOCTOATEBCTBOM, YTO paspaOoTKa FHrHeHHuecKHx 
HOPMAaTHBOB OCTATOUHbIX KOJIMYECTB AOXHMHKATOB B CeJIbCKOXO- 
SHHCTBCHHBIX MpOfykTax o6ecneynBaeT ocHoBy npodulakTHKH 
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pagwa aMMeHTapHbix 3a6oneBaHHh. IIpeqBHaAuTCA BbINBHKeHHE 
HOBbIX HHCCKTOWYHrHCHAOB, Ofpemetsioulee HeOOXOAMMOCTD 
WaNbHeMINMX TOKCHKOJIOPHYeCCKHX HCCeAOBaHHH C Uelbio paspa- 
6OTKH TpedebHO MOMYCTHMBIX OCTATOYHBIX HX KOHYCCTB B NH= 
UIeBLIX MpolyKTax. 

Vicnonuutenu pa3gena Ii]: CanutapHblu MNCTHTYT HM, Opuc- 
MaHa, Jlenunrpamckuit n CapaToscKHit CaHMTapHO-rHrHenuyecnHe 
HHCTHTYTHI, Kacepb rurHeHbl nutanua 1-ro Mocxoscxoro, CBepi- 
nopckoro u JleHHHrpaACKOrO CAHHTapHO-THrHeHHyeCcKOrO MeEAKUAH- 
CKHX MHCTHTYTOB. 


Pa3nea IV. DIKOJIbBHAA FHPHEHA 


13. Turmennueckne tpe6oBaHinA H HOPMATHBbI CTPOHTCABCTBA 
3aHHM UIKOJ 


Ilpu paspa6orke 9TOH TeMATHKH CJleslyeT HCXOJUTb M3 HOBBIX 
hopm pa6oTh WKOMbI, MPH3BAaHHOH OCYHLECTBIATD MOJHTEXHHYE- 
cKoe o6y4eHHe, a TAK2%Ke H3 MHOTOJeTHEPO OMbITAa CYULECTBYIOULE- 
ro cTponTesmpeTBa wiKo, TloqiexuT paccMOTpeHulo TakKe BOTIPOC 
O CTPOHTeJIbCTBE WIKOJI —— HHTepHaTOB, Aid KOTOPBIX Tpe6yercA 
pa3spa6oTaTb HOPMaTHBb! CTPOMTeAbCTBAa MH SKCIWIyaTallHu. 


14. TurveHH4ecKkoe HOpMHpOBaHHe yueGOHO-BOcrIMTaTebHON 
pa6oTnl 8 WIKO/e 


Heo6xonumMo rurveuwueckoe W3y4eHHe BOTMpOCcOB NMOWHTeXHH- 
3allUH TOPOMCKOM M CebCKOM IKOJIbI, a TaKKE THTHEHHUCCKAR 
olleHKa H pa3spa6orka (bu3sHomorMuecKH OOOCHOBaHHbIX HOPM yC- 
OBH HW MPOAOMKUTeIbHOCTH TPyda B CBA3H C BO3pPaCcTOM yua- 
WLMXCHA. 


15. Turnennyeckue TpeGoBaHHA K JOUIKOIDHBIM HK AeCTCKHM yit= 
pexXeHHaM, B TOM 4HCe AeTCKHM y4pexKeHHsM BHEIIKOAHOFO 
MW O3LOPOBHTeMbHOrO XapaKTepa 


Vimewtcsa B BHAY MeTCKHe cabl, ropowckve MHOHEpCKHe = Ja 
rep, CaHaTOPHM H JIeCHble WIKOMbI pasHbIX THMOB H T. A. loupK- 
HEI ObITh TakKxKe paspaOoraHbl rHrveHwueCKHe TpeOoBaHHA WH HOP- 
MaTUBbI Jd WpewMeToB weTcKoro yyeOHOrO H HrpoBoro oouxola 
HW THTHeHHYeCKHA pexKHM B MeETCKMX yupeKMeCHHAX 9TOrO THIla. 
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16. Meroguka o3f0popuTenbHoro § BosnelicTBHA Ha meten pa3- 
JAM4HBIX PH3H4ECKHX akTopos 


MmeioTca B BHAy cCeqOBaHHS, HaNpaBeHHble Ha UCTONb30- 
BAaHHe Kak CCTECTBCHHBIX MPHMPOAHEIX (hakTOPOB, Tak H HCKyC- 
CTBCHHBIX HCTOYHHKOB C3OPOB/ICHHA OKpy2Kalollelt pe6euka cpe- 
Abi: UCKYCCTBEHHOe OGoranleHHe cBera YAbTPaPHONeTOBLIM H3J1y- 
YeHHeM, HOHH3AllAA BOSAYXa HT. TI. 


17. uramuka cusuyeckoro Pa3BUTHA WM COCTOAHUA 32,0P0BbA 
eTeH WKOJbHOrO HW AOWKOABHOTO BO3pacta 


Takue uccileqopaHua maloT noKa3aTenn CaHHTapHOTo cocTos- 
HHA AETCKOPO HaCeJICHHA, CLYKAT KPHTepHeM ia ONeHKH BAHA- 
HHA @akTOpOB BHellHel cpenbl. 

Vicnonuutenu pa3izena IV: CaHuTapHbiit HHCTHTyT uM. Spuc- 
MaHa, KaeApb WKOMbHON rurueupt 1-ro Mocxoscxoro, Jlenuu- 
MPanckoro CaHHTapHO-THrHeHHYeCKOrO MeAMHCTHTYTa, MeqHaTpHye- 
CKHE HAY4HO-HCCJIELOBATeEIbCKHe MHCTHTYTHI, 


Pasngen V. METOJXHMKA THPHEHHUECKHX 
HCCJIEMOBAHHH 


18. Paspa6orka HoBbix KOM4eCTBEHHEIX MeTOLOB HMHAMKAallHi 
TOKCHYCCKHX BCWIECTB BO BHEINHe cpene Apyrux MeTOOB 
CaHMTApPHO-THrHeHH4eCKOrO HCCTeLOBaHHA 


BcectoponHee uccreqoBanne (akTOPOB BHeLIHeH cpegb, H3y- 
NeHHe HX BJIMAHHA Ha YeNOBeKa H, B WeIOM, Ha COCTOAHUe 3/0- 
DOBbH HaCeJICHHA BBIMOHAeTCH B Haller CTpaHe oO6lIHpHOH 
CeTbIO CeWMaJIM3HPOBaHHbIX yupemKJeHuHi, HaunHaa or HeGOub- 
(HX MpPakTHYeCKHX JaOopaTopui wu KOHYaM rurveHuyecKUMH HH- 
CTHTYTAMH, OO€CIICYeHHbIMH KBaJIMPHUMPOBaHHbIMH KafipaMu # 
cielHaJIbHbIM OOOpyoBaHniem, 

Samayeli pa6orn na OnuoKatimut N€PpHOA HYKHO CuUTaTb pa3- 
paOoTKy MeTonoB HCCTeqOBaHuA XPOHHYeCKoro elicTBuA Ha e- 
AOBCKa MaJIbIX O03 BPeJIHbIX BeLLECTB, a TakoKe paspaOorky HO- 
BbIX CNOCOOOB 6bicCTpOl KOWHUeCTBeHHO: HHAHKalHn Toro WAH 
APyTOrO HHIpeAHeHTa BHEeIIHeH cpesbl. 

B COOTBeTCTBUK C 9THM TOWIEKUT paspaOorKe Hu OCBOeHHI: 
a) MeTOAHKa MpuMenenua CHeKTporpata WM NomAporpada mupu 
aHaH3€ KaTHOHOB WH aHHOHOB B BOAHOH HM BOSZYLIHOT cpege, a 
TawoRKe B MHUEBBIX MPOAYKTax M OpraHwyeckux cpeqax — Kpo- 
BH, BBIMCCHHAX MKHMBOTHOTO OpraHH3Ma u Apyrux OpraHH¥ecKux 
oObektax;: 6) MeToqvKa npvMenenua ma CaHUTapHO-ruruennye- 
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CKHX LWeteH cnoco6o0B xpomMaTorpaduyeckoro u pamHallwOHHoro 
aHaJH3a; B) MeTOMMKa cTaTHCTHYeCKOrO, (bu3nonormyeckoro) 
OuOXHMMYeCKOTO M3yueHHA XpOHMYeCKoro elicTBua daKTOpOB 
BHeIIHeH cpenbl Ha Hacesmenne. 

Vicnonnutein pa3iela V: Canutapubii wucrutyt um. 2Qpuc- 
MaHa, JleHHHrpagycKkuH CaHuTapHO-rHrHeHHyecKHA MHCTHTYT, Jle- 
HuHrpagcKuh, Foppkosckui u CrBepanosckuit MHCTHTyTbI rurHe- 
HbI Tpyda. 
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ITPOBJIEMA Ne 3 


OXPAHA 3JLOPOBbAaA JKEHLIMHbI, MATEPH H HOBO- 
PO)KI.EHHOrO 


Vi3yyenue KapaqnasIbHblxX BOIIPOCOB akyllepcTBa Hw THHeKO~ 

NOTHH, a TakKxKe MpakTuyeckaad paboTa OyAyT MpOBCAHTSCA B CBe- 

Te WupekTup XX cbhesna Kommyuuctuyeckoh mapTuu Cosetckoro 
Cow3a — B MpomusakTHyecKOM HalpaBJieHHH pellleHHA TeOpeTH- 
YeCKHX HW [pakTHyecKHx Mmpo6seM akylepcTBa’ WH PHHeKOJOrHH. 
Heo6xonuMa TakxKe yrayOseHHad pa3spa6oTKa KOHKPeTHbIX BOM- 
pocoB MpakTuyecKoro akyWIepcTBa HM THHeKOJIOrMH B WesIAx pea- 
iM3aunn pemenui VIII naesyma BUCIIC no yayuamenutw MeaH- 
WHHCKOrO OOcuyKHBAHHA paOouHXx HW CHyKALIMX MpPOMBILLIJICHHbIX 
TIpeANpHATHH. 

Samauel paOoTbl ABJIAeTCA COXpaHeHHe 320POBbA KeCHLLHHE 
oGecrieunBarolllee MOIHOWeHHOe yuacTHe ee B TpyNOBOH u OOUt! 
CTBCHHO-NOJHTHYECKOH MKH3HH Halero rocyAapcTBa, COXpaHeHy 
YaROPOAHOK YHKWMH MReHWLHHbI HW COMeCHCTBHe MOJIHOWLEHHOM 
pa3BUTHIO HOBOPOXKAeHHOrO, 

Visyyenne akyllepCKO-rwHeKOJIOPMYeCKOH NMaTOMOTHH, a Takk: 
yu3yueHHe OpraHH3Ma HOBOPOXAeCHHOTO cieLyeT MPOBOLUTb c HC 
MOJIb3OBaHHeM BCeX AJOCTHKeEHHH COBPeMeHHOH (H3HOJIOTHH, Iy- 
TeM IWHpPOKOrO BHeEAPeHHA B HCCeLOBaTebcKylo paOoty HOBerH- 
IUHX H3HOJIOTHYeCKHX MeTOMOB UCCIeqOBaHHA —- Kak sladopa- 
TOPHO-3KCHEPHMEHTAJIbHbIX, TaK H OCHOBAHHbIX Ha MpHHIMMaXx 
KJIMHH4eCKOH PH3HOJIOTHH. 

Paspa6oTka mpoOsembl TpeOyeT yu4acTHA He TOJIbKO aKYILe- 
POB-rHHEKOJIOrOB, HO HM APVruX cnelHamucToB (PH3HOJIOPOB, 3H- 
JOKPHHONOTOB, MOpdosoroB, THrHeHHCTOB, TepaneBTos, XHpyp- 
roB, leMHaTpoB, HeBpoMaTOJOrOB, peHTreHOJIoroB HW T. Z.), HO- 
CKOJIbBKy Hay4HO-HCCIeMOBaTeJIbcKkad paOora Hw NpakTHKa B OOwa- 
CTH aKyWepcTBa H THHEKOMOTHH AOJKHEI ObITD WeeyCTpeMseHHO 
nepecrpoeHbl Ha ocHOBe du3Hosoruueckoro yuenua V1. I. Ilas- 
AOBA. | 

[Iupoxaa paspa6oTka mpoOmempr TreAver = vuacTtug Haver” 
UCCELOBATeJIbCKHX HHCTUTYTOB{ akyle] 

CTHTYTOB OXpaHbl MaTepuHcrBal H(HeTCcT 
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;OWIMX Kacesp MeAMUMHCKAX WHCTHTYTOB HW WHCTHTYTOB ycoBep- 
WeHCTBOBAHHA Bpauen. 


1. Ou3nonorua u NaTOMOruA GepeMeHHOCTH, POJOB 
Mu nocneponoBoro nepHosa 


Bonpocbl pallvoHnasbHoro BeeHHA 6epeMeHHOCTH HH POOB, 
usnosorua pofoBoro akTa, Kak cnomHelinero pedekTOpHOTO 
AMHAaMHYeCKOrO Mpouecca, MeTOAL! NpodwakTHKH OCOMKHEHHH B 
pomax, upewaTetx GOMbUIMMM ONACHOCTAMM Avid MaTepH Hi noma, 
YKOPOYeHHE MPOAOWMKUTEMbHOCTH POAOBOFO akTA, 6opb6a c repe- 
HallpsaoKeHHeEM HEPBHOM CHCTEMbI POMKEHHIIbI CLIle Tpe6yloT cBoero 
ray6oKxoro u3yyenua. HemocraTouHo u3yyeHa mpo6semMa TOKCHKO- 
308 6epeMeHHOCTH H, B TepBy!lo ouepedb, KOPTHKO-BHCLepaJIbHBIe 
(bakTopbl, OMpesesmioulMe MaTOrene3, KIMHUYCCKOS TeyeHne H 
9PEKTHBHOCTh JeyeHHA STOTO saboueBAaHHA. 


Heo6xonuMo JlaibHehiiee u3syyeHHe BONPOCOB BeAeCHiA 6epe- 
MCHHOCTH, HOPMAJIbHBIX H OCJOMKHCHHDIX poOLOB, pery/lAHy ui 
CTUMYJIAUHH POMOBOH MeATeMbHOCTH, MOCAEPOAOBOTO nepHosa. 
Onno v3 TaBHbIX 3aau ABAAeTCA NpeAyipekACHHe pa3BHTHA 
TOKCHKO30B G6epeMeHHOCTH, BbIACHeHHe MYHKUMOHAIbHOTO COCTO- 
AHHA WeHTpabHOH HeEPBHOM CHCTeMbI MPH TOKCHKOSAX, HCXOAA v3 
yuenun V1. I]. Mapnopa o BeAyileH posH KOpbl TOMOBHOTO mMos3ra 
BO BCeX MpolleccaX, COBeplalolluxcA B OPpraHH3Me. [Ipenycmat- 
puBaeTca MpHMeHeHHe MeTOsMKH perdcTpalluy 6UOIEKTPHYeCKO- 
ro NoTreHlMasia KOPbl TOJOBHOrO MOS3ra, OTIPeAeJICHHe yIbTpauo- 
neTOBOM OHOMO3bI, BIeKTpo-nuieTHsMOrpadun, onpesetenHe THA 
POHMbHOCTH TKAaHH, HCCAeAOBAHHe mepMorpadu3mMa, JWHaMHKH 
apTepHaJIbHOrO WaBJeHHA HT. A. Heo6xonnMo TakxKe HCC1eMOBa- 
uve 6eNKOBOTO OOMeHa C OMHOBPeCMCHHBIM KJIMHH4eCKUM H3y"e- 
HHeEM TOKCHKO30B OepeMeHHOCTH, B YaCTHOCTH, HSYYeHHe BOlIpoca 
O HOPMabHOM NIMTAaHHH OepeMeHHbIX IKEHWIHH, HSYMCHHE 3Me- 
HeHI OeIKOB TWalleHTbl MpH MOSQHHX TOKCHKO3ax 6epeMeHHO- 
CTH, a TakoKe W3y¥eHHe MPOHHWAaeMOCTH KallyIApOB TPH HOp- 
MasibHolt 6epemeHHocTH. [ip TOKCHKO3aXx BTOPOM MOOBHHEI Ge- 
PeMeHHOCTH CJleqyeT H3YYHTb COCTOAHHE cepeuHo-cocy AHCTOH 
cucTeMbt y GepeMeHHBIX, B YAaCTHOCTH, IPH TOKCHKO3AX OTCHO- 
HecbpoTuyecKOro H THMepTOHHYeCKOTO MPOMCXOMACHHA, 


Vcnonnurenu: Cpepinoscknit Hay4HO-uCCAeAOBaTeIbCKHA HH- 
ctatyT OMJI, CaepamospcKui MeQHHCTHTYT, Mockosckuit O6sacr- 
HO HayYHO-HCCAeOBATeAbCKHH MHCTHTYT akyllepcTBa WM THHEKO- 
yoru, Pocrosckuii, Monoroscknit, OMcKHH, ActpaxaHckui, Kpac- 
HoapcKuil, CapaToscKHi, KasancKni, Vibanoscknit, KynOpiues- 
cxnil, CramnurpancKni, 2-4 Mockosckul, ApxaHreJibcKHi # Tom- 
CKHH MeAMILHHCKMe HHCTHTYTHI. | | 
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2, PuzsnOAorua uw NaTOAOrTHA Nepvoa HOBOpORKAeHHOCTH 


B maToMOrud MepHOAa HOBOPOKAeCHHOCTH ponoBad TpaBMa 
(BHYTPH4epennble KPOBOM3IMAHHA) MO CBOeMy YJe@JIbHOMy  Becy 
3aHHMaeT OAHO M3 TepBbix mecT. Mexkay TeM, B HAaCTOSIlee BPeMA 
AMarHOcTHKa H OCOOeHHO MpOpulakTHKa pOAOBON TpaBMp Heped- 
KO ABAAIOTCH Upe3BblI¥aHHO 3aTPyYHHTebHbIMH. Heo6xoaHmMo 
RaibHekWee w3y4eHHe BOMPOCcOB CBOeEBPeMeHHOH mMpoduslakTHKH, 
MNaTOreHe3a, KJIMHHKH WM JIGUCHHA POMOBbIX TpaBM IeHTPaJIbHOn 
HepBHOH CHCTeMbI (B OCOOeHHOCTH KPOBOM3IMAHHH), a TakxKe 
NpeAyIpexTCHHA BOSMOMKHBIX OCJOMKHEHHH B Govlee MO3LHHe Cpo- 
KH (OTMaJIeHHbIe MOCIeACTBHA aKylepCKOM TpaBMb!). 

JlomkHO ObITb NpexycMoTpeHo wu U3yyeHne ocobeHHocTelt 
TOKCHKO-C€NTHYECKUX 3aO0NeBAHHH HOBOPOKZeHHEIX B pOOBCHO- 
MOPATeJIbHbIX YUPCRKACHHAX, a TaKMKE MPOBEACHHe COOTBETCTBYN- 
Wero CAaHHTapHO-rurveHuyecKOrO pexKHMa B leAx HX Npodusak- 
THKU. 

Baxknoi 3aqavet aBmaerca qaibHeliiaa paspaborKa BOMpOcoB 
pexHMa, AHSTCTHKH WH YXOa 3a HOBOPOXKAeCHHbDIMH Ha OCHOBe 
riyOokoro W3yyeHHA HX usHOMOrMYeCKHX OcOGeHHOCTel, a TaK- 
Ke CTEMCHH 3peJIOCTH HOBOPOKCHHHIX, 

McnowanutTean: Hosocu6upcxui, Ka3auckuil, Tomeknii, 
Caparosckuh u Kypcxait Mequnctutytot. 


3. BocnanutetbHble 3a60eBaHva WM HeiiporopmMoHaabHble Hapy- 
WICHHA MKCHCKHX MOJOBbIX OpraHoB 


B csere pewenui VIII naexyma BLICIIC no yayauenmio me- 
AMUKHCKOTO OOCYKHBAHHA paOOTHHIL BeAYUIMX oTpacneii Mpo- 
MBILUJICHHOCTH, BOMpOC O JlaJIbHeHINeM CHHKCHHH 2KeHCKOH 3a60- 
JI€CBaeMOCTH HUMeeT akTyaJIbHOe 3HAYeHHe JIA MOBbILIeHHA POxK- 
AAeMOCTH HW COXpaHeHHA TpymocnocoOHOcTH »%KeHUIMHHI. Heo6xoan- 
MO yrulyOJleHHoe H3y¥eHHe MepompHATHH mo mpodbusaKtuKe u se- 
YeHHIO BOCMAaJIMTeIbHbIX 3a60eBaHHH, a TakxKe ux TOCAeACTBHH, 
M3YYeHHE PaCCTPONCTB OBaPHaJIbHO-MeHCTPyaJIbHOrO WHKIa, (PYHK- 
WHOHAJIbHbIX MATOUHbIX KPOBOTeYCHHE HT. J. 

Ucnonmuutenu: Caepanoscxuit, Kypckait, Tomcxuit, Baw- 
KUPCKHH vw 2-H MocKkoBCKHM MeJMHCTHTYTHI. 





4. OOes001HBaHMe B aKylllepcTBe uv rHHeKONOrHH 


OAHUM 43 BakHeWux pasqeloB akyllepcTBa nu rHHeKOMOrHH | 
ABJIACTCH BCECTOPOHHee M3y4eHHe mMpoOsempEI GonM Hu yCoBepLteH- 
CTBOBAHHE MeTOZOB O6e360UINBaHHA, | 

Heo6xoguma Jaibnetiuaa paspa6orka npo6mempr o6e360mH- | 
BaHHA pozoB Hu ciocoboB o6e3601KuBaHHA pH xXMpyprvyecKkuHx, | 
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rHHeEKOMOPHYeCKHX HW akyUlepCKHX OMepalMAX. B cBeTe yueHHA O 
BHICHIeH HEPBHOH MeATeAbHOCTH JOM KUbI ObITh H3YFeHbI MOKASaHHA 
K IIPHMeHEHHIO pa3IHUHbIX BUOB O6e300IMBaHHA B  MpaKTHKe 
akyllepcTBa HW THHeKOJIOrHH. 

VUcnonuntrean: Capatroscxuh uv Ky6anckuh MeAAHCTHTy- 
Th, MockoBcKHit O61. Hay4HO-HCCeqOBaTeIbCKHM HHCTHTYT aKky- 
wepcTBa H PHHeKOJIOrHH. 


5. Hopoo6pa30Banva *KeHCKOM MOOBOH ccepbi 


Vsyuenve ouxKHO MpOBOAMTbCA B HapaBJeHHH MasbHeHile- 
rO COBEPIICHCTBOBAHHA MeCTOOB MpO@HAAaKTHKH, AMarHOCTHRH, 
4 JI@UCHHT «= 310K UeCTBEHHBIX HOBOOOpasoBaHHH: 1) BEI 
ABIICHUA H JIeUeHHA MpepaKkOBbIx COCTOAHUM; 2) yCOBepINeHCTBO- 
BAHUA MeETOLOB paHHeH WHarHOcTHKH paka; 3) BbIABJICHHA 6eccuM- 
HTOMHO MpoTeKalollux opm paka; 4) yCOBepUIeHCTBOBAHWA KOM: 
6HHHPOBaHHOrO MeTOMa JeveHHA Paka, 5) w3y4eHHA OTTaeHHbIX 
pe3yJbTaTOB XHpyprHueckoro, AyyeBoro Hi ApyrHx MeTOAOB fieue- 
HHA 3/IOKaYeCTBCHHbIX HOBOOOPasOBaHHh 2KeHCKOM NOAOBOH cyHe- 
ppt. IIpH paspelieHHH 3TOH 3aauv AOJKHDI 6bITb WHPOKO HC- 
MOb30OBaHbI MeTOM MaCCOBbIX TpodwsakTHYeCKHX OCMOTPOB H 
AMcnancepH3allHa nepeOomeBluHX, 

Ucnoanutesn: YToppxoscxuit, Poctosckni, CpepAsion- 
ckuit, Ka3saHcKu MeAHUMHCKHe HHCTHTYTHI, Cranuucknuh TM LYB, 
MockoBcKHit O61. Hay¥4HO-HCCeMOBAaTebCKHM MHCTHTYT akyllep- 
cTBa H PMHeKOJOTHH. 


6. Oprar3auna pOOBCHOMOXKeHHA H rHHeKOJIOrH4ecKOK MOMOLIM 


TipeaycmaTpHBaeTca pa3paooTKa opraHH3allHOHHO-MeTOAUde- 
CKHX BOMpocoB TIO yJIyaWeHHIO KayecTBa AKYIMepCKO-THHeKOJIOFH- 
uecKOll TOMOLLH HaCeeHHIO, B YaCTHOCTH OXPaHbl 3MOPOBbA 2KCH- 
IIHH, paOoTatolulHX B Ce@JIbCKUX MeCTHOCTAX M Ha IIPOMbILIJIC@HHbIX 
pe ANpHATHAX. 

Vicnoanuteau: VUpanoscknit, 2-4 MockoscKkus, CrBepa- 
JlOBCKFEH, KyfOplileBCKHH u Ka3aHcKuit MeqHHCTUTYTbI, MocKos- 
cKHE O61, HAYYHO-HCCAeMOBAaTeIbCKHH HHCTUTYT akyllepcTBa H TH- 
HeKOJIOFHM. = 
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ITPOBJIEMA Ne 4 


OXPAHA 30OPOBbA JETEM WH MOLPOCTKOB 


B MpeAcTOALeM NATHIeCTHH OJDKHO ObITb LIMPOKO pa3BepHy- 
TO H3y4eHHe BOMPOCOB MpoMPuaKTHKH AeTCKHX OovesHeH, OpraHu- 
SallHH JeTCKOTO 3 paBoOxpaHeHuA, PU3HOMOTHK HW NMaToONOrHuN eT- 
cKOoTO BOspacTa. 

IIpw nocTaHoBke MW MpOBeAeHHH Hay4HbIX pa6oT MOMKHbI ObITb 
HCHOAb3OBaHbI HOBEHUIHe METOAbI HCCIeMOBaHHA Cc yyeTOM crMeun- 
UKM MeTCKOorO Bospacta. 

Ilo pasneny mpohusakTuKH MIaHHpyeTca asbHekuree u3yye- 
HHe CaHHTapHOoro COCTOAHHA AeTCKOFO HacevIeHHA ropoOfla u cea, 
ero PH3HYeECKOrO Pa3sBUTHA, COCTOAHUA 340POBbA, 3a007eBaAeMOCTH 
H CMePTHOCTH C UebIO ONpeeeHHA: a) AHHAMHKH Pa3BHTHA 
COCTOAHHA 3HOPOBbA HeTeH, OpraHH3OBaHHbIx B Pa3JIMUHbIx eT- 
CKHX YUPeCXKTCHHAX: MPOMBILLIJICHHbIX H Ce@JIBCKHX ACJIAX (MOCTOAH- 
HbIX H C€3OHHbIX), MOMax pe6eHKa, MeTCKMX CaMax, WKONAaX, HH- 
TepHaTax, JeTMOMAaX, a Take OOC/JYXKUBAeCMBIX NOJIMKIMHHYeCKH- 
MH YYpeKeHHAMH (KOHCYJIbTaWUA, MOJINKMHHHKa), 6) HeoOxonH- 
MBIX M@POMPHATHH NO aJibHeHUIeMy yJIyUWeHHio moKa3saTenen 
(PU3SH4eCKOTO Pa3BUTHA HW COCTOAHUA 300poBbaA ere, a TakoKe 
TIpodusMakTHKe OTAeJbHbIX 3a6o0eBAaHHH cpeqH eTeH pasmH4HOrO 
BospactTa. 

M3yyenhe W aHadiv3 JeATeIbHOCTH Pa3JIMYHbIx WeTCKHX se4e6- 
HO-Tipo@usakTHYeCKHX YIpPexKMeHHH MOJKHbI 3aBePUIaTbCA HOBBI- 
MM JaHHbIMH B OTHOLICHHH: a) (OPM, MeTOOB H COMep Kanna Pa- 
OOTbI YUACTKOBHIX MeHaTPOB UW AETCKUX MOJIMKJIMHMYeECKHX YEPex- 
meHui No mpotbunakTHKe OTAe/bHbIX 3a607eBaHHH cpenH WeTeH; 
6) nuddepeHunpoBaHHoro O6cJyKUBAHHA DeTeH B ACAX B 3aBH- 
CHMOCTH OT BO3PacTa MeTeH, COCTOAHHA HX 3MOPOBbA U AAHTeIb- 
HOCTH Mpe6bipaHuA B yupekKseHHH (pexKHM, MHTAaHHe, BOCMHTAa- 
TeJIbHad paOoTa, MeMHUMHCKOe O6cslyKuBaHHe); B) YTOUHeHHA 
HOPMATHBOB MOJIMKMUHHYeECKOrFO HU CTAaMOHapHOro O6CyKHBAHHA 
WeTel MIPHMeCHHTeAbHO K COBPeMeHHEIM yCJIOBHAM padorTHl, 


Ze 
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Oco6oro BHHYMaHHA 3aCJlyKUBAIOT BOMPOChI OpraHH3alluu pe- 
*KUMAa B JeTCKHX KOJJIEKTUBaX B YCOBHAX TOpOAa H Ha Cele, a 
TaKKe BCKAPMJIMBaHHA WeTeH C WevIbio YTOUHCHHA H o60cHOBaHHA 
KOJIHUECTBA, COOTHOWCHHA MH KavecTBa COCTABHbIx YacTel MHI. 

Ilo Bonpocam feTcKOH mnaTOMOrHH TWiaHHpyeTcA M3yyeHHe 
TIpO6JeMbI MHEBMOHHH y AeTeH c akIleHTOM Ha WCCTEAOBAHHE OK- 
pyxKaroleH cpeqbl u PyHKUMOHAaTbHOTO COCTOAHAA LeHTPaJIbHOH 
HepBHOM cHcTeMb! peOeHKa, C HCIMO/Ib3OBAHHEM (busnOMOrMyecKHX 
MeTOMOB uccnemoBanHua. Heo6xonuma paspaOoTKa MeToqoB paH- 
Hell MarHOCTHKH MHEBMOHHH, yruiyOseHHoe w3ydeHMe MaTOreHesa 
3a60eBaHHll Jerkux, paspaOoTKka HanOosee acpPeKTUBHbIX MCTO- 
OB BHIXaKUBAaHHA HW WOedHBaHWA OON_HOTO B UWeAX mpodpHsak- 
TUKM PCLHAMBMPYIOUMX, SaTAKHIX UH XPOHHYCCKHX MHeBMOHHK. 
Cna60 vM3y4eHbl BOMpOChl MaTOreHe3a 3aTAKHBIX U XPOHHYCCKHX 
nueBMonnil, B CBASH C YeM HEOOXOAUMB! [aJIbHeHMINe HSbICKAHHA 
Han6onee sdPeKTHBHDIX MeTOJOB UX JedeHHA. 

TlonnexkaT flambHeftimeh paspa6oTKe Take KM BONpPOCb NaTO- 
reve3a HW H3bICKaHuA HanOomee acpeKTHBHbIxX MeTOOB Tepanwu H 
npomwuslakTuku, C MpHMeCHeHHeM HOBeHLIHX MeTOAOB HCCIeAOBaHHA 
WM JIeUeHHA, BaXKHeMINHX COMATHYCCKUX 3a6oneBaHHw jeTCKOro 
Bpospacta: OpoOHXHabHad acTMa, 6ome3HH KPOBH, MoweKk, 9HO- 
KPHHHOH CHCTeMBI, pax. 

Ilo BompocaM OCTpbIX HeTCKHX vHeKUHA HeCOXOAHMO MaJib- 
Hefiinee W3bICKaHve 3@PeKTHBHDIX MEPOMPHATHH TO npodulakTH- 
Ke Hu 6opb6e, B M2apBylo OWepenE, C HaHOouee pacnpocTpaHennbiMnA 
WHeKWHAMH — H3eHTepHeH, TpvnmoM, CKapJlaTHHOH, KODPbIO, 
KOKJIIOMICM H 10 MavibHelileMy CHw2KeHHIc 3a00JleBaeMOCTH H JIE 
TaMbHOCTH Mp MpodwuxX HHMeKUMAX — aucTepuu, 6piouwinoM THE, 
6one3Hu BoTKHHa HW ApyruxX; OAHAM H3 AKTYAJIbHeMLIUX BOTIPOCOB 
ABIAeTCH W3yueHHe U paspaboTKa MepolnpuaATHH MO NpopHsakTH- 
Ke HW STaMHOMY JIeUeHHIO MOJHOMHSJIKTA, BOTPOCbI HH@eKUAOHHOU 
MaTOJOrHH AeTCKOTO BO3pacTa OTParxKeHbl B mpo6eme «I[podu- 
akTuKa M wlevenve BaxkHeHIAxX HMHPeKIMOHHBIX 3a6o07eBaHnl». 


1. CanutapHoe cocTosHve AeTCKOTO HaceJeHHA 


Bonpocbl caHuTapHOro COCTOAHHA WeTCKOTO HaceCHHA (busi- 
yeCKOe Pa3BHTHe, COCTOAHHE 3/OPOBbA, 3a600CBACMOCTb, CMeDPT- 
HOCTb) 3a MCTeKIWy!o MATHIETKY pa3pa6aTHBaJIMCb MHOTHMH Ha- 
YyUHO-HCCAeMOBATEIbCKAMH MeAMaTPHYeCKHMH HWHCTHTYTAMH H Ka- 
(beapaMu MeQHHCTHTYTOB. Hau6ompuiee uucno Tem Kacasloch du- 
3n4eCKOrO pa3BHTHA WeTeH MaHHOrO Kkpaa, o6mactu u ACCP, a 
TakKe OTIEIbHBIX KPYHHBIX roponoB, Pe3sybTaTbl STHX HCCAEAO- 
BaHHl CAYKMIM MaTepHaJIOM JIA BbIPAOOTKM MECTHBIX «cTaHAap- 
TOB» (U3HUeCKOFO Pa3BHTHA, MOCTPOCHHEIX, B OTHE OF paoorT 
TIPOWWIbIX JleT, MO MPHHIMMy KOMIVIEKCHOCTH BCEX fipH3HaKOB, a 
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TaKKE HCNOMb3OBaIHCb OPraHaMu 34paBooxpaHeHua Aa pa3viny- 
HBIX OM€PaTHBHbIX MeporpHATHH (ToppKuit, CmMomenck, Mpanoso). 
Vintepec K qaHHOm npo6neme o6bacuaetca TeM, 4TO nNowyyaempie 
MaHHble CilyKaT OObeKTHBHLIM KPHTepvem aPdekTHBHOCTH pa3- 
AMMHBIX ME€POMNPHATHH MO OxpaHe 320poBbsa geTeli. Orcionga BBITe- 
KaeT HeEOOXOZMMOCTS AambHelnely pa3paOoTKH 3THX BOMpOCoB Cc 
HeIbIO BRIABICHHA OCObeHHOCTeh AHHAMMKH yKa3aHHBIx n0Ka3a- 
TejleH CaHHTapHoro COCTOAHUA WeTCKOoro HaceneHHa aHHOH MecrT- 
HOCTH, KaK OCHOBHOFO KPHTepHA JIA WIlaHHpOBaHHA HeEOOXORHMBIX 
JleqeOHO-npodusakTuyeckux y O3OPOBUTeEIbHEIX MepONpHATHE 
cpequ WeTeH M ONepaTuBHO pa6oTE opraHop 3 LP a€BOOXpaHeHHA. 

Crel\vaIbHOMy W3VYeHHIO AOJDKHBI ObITE NOXBEPrHyThI KOVWIEK- 
TUBbI WeTeH, MOCCULaIOWIMX ACH, NeTcanbl un IUKOJIbI; HEOPraHH30- 
BaHHble eTH, OOcayKuBaeMble peTCKUMH KOHCYJIbTaWWAMH; BOC- 
MMTaHHUKM JOMOB peOeHKa u T. 2. Aubpepenunpopannoe H3yye- 
HH€ KOHKPeTHbIX rpylill AeTeH MOSBOJUT AaTb OObEKTHBHYIO Xapak- 
TEpHCTHKYy 3eKTHBHOCTH MeAMILMHCKOrO OOcyKHBaHHA MU HaMe- 
THTb WaJIbHeHIWHe MepOMpHATHA MO yKperlweHnio 30POBbA JeTCKO- 
To HacesleHua. | 

Oco6oro BHHMaHHA B NPeACTOAMy!o MATHETKY 3acyKUBAIOT 
BOMPOCbl CAHHTaPHOrO COCTOAHUA JeTeli Ha cee: OCBOeHHe Ue/HH- 
HBIX MH 3aJI@KHBIX 3EMEIb, OPraHW3allMA HOBbIX NOceneHui, KouI- 
x030B, MTC 4 coBxo30B Tpe6yloT u3y4eHHA ocObeHHOCTelt pocta 
M Pa3sBUTHA AeTeH B STHX HOBBIX yCJIOBHAX, 

McnonHuteau: Hayano-vccneqoparenbcKue neqvaTpuye- 
CKHe HHCTHTYTbI, CMoulenckui, Apxanrespckul, Mpauyosckni, Ka- 
3aHCKHH, Mosgorosexyi, Capatosexuit, Voxescxuit, PocroscKkui, 
XaOaposckuit, Omckuli Me\MHCTHTYTHI. 


2. Oprann3sauua padorel jzercKHx yupexeHHh 


Sa MocneqHHe rome ycneHo paspa6arTbiBasuch opMbI nH Me- 
TOAbl paOorn! O6beqMHeCHHOM peTcKoL OOJIbHHUBI, AHpepenunpo- 
BaHHoe OOcAyKUBaHHe JeTell B ACHAX, NOMMKNHHHUeCKOe o6cu1y- 
*KABAHHE DeTeH, OOJbHBIX MHeBMOHHEeH, KEY LOYHO-KHUIEC4YHbIMH 
3a001eBaHHAMH HU T. JL., YTO ConeficTBOBanoO OpraHaM 34paBooxpa- 
HCHHA B OpraHH3alluu paOoTEl AeTCKHX OOMbHUL, KOHCyIbTaunit, 
NOWHKJIMHUK, ACEH M APyrHX WeTCKUX yupexkseHuil, 

B mpeqcrosilyio naTranerky B NepBy!lO OFepeAb AOMKHO ObITb 
oOpallleHoO BHUMaHHe Ha pa3pemlenne CJICNYIOULMX aKTYaJIbHbIX 
Bolpocos: 1) npodpunaktuyeckaa pa6ora yuacTKoOBoro neqvaTpa 
HOJHKIHHHYECKOrO OTACCHHA eTCKOM GOOMbHULEI B OTHOWeHHY 
pana 3a60NeBaHHi meTeli, KaK-TO: MNHEBMOHHA, Key LOWHO-KHIUIeY- 
Hble 3a60eBaHuA, CKap/laTHHa, KOKMIOUI, RUDTepuA, peBMaTH3M; 
2) cOBMeCTHad paG6oTa Bpawa AcNeH M y4acTKOBOrO neqHaTpa NO 
OOCAYKMBaHHIO Nocemalomlux ACH merev; B pame MecT 2aHHBIit 
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BOlIpoc MoxeT GbITb NOCTABJeH, KaK ONBIT MCAMIMHCKOTO o6cy- 
*KUBAHHA MeTeli ACeMbHOFO HM AOUIKOJIbHOFO BO3pacTa B eHHOM 
yupexazeHHn; 3) PopMbil H MeTOAbI MCAMITHHCKOPO o6c1ly KHBaHHA 
meTeli Ha cele; 4) MeAMUHHCKOe OOCYKUBAHHe WIKOJbI B CBA3M © 
MmomuTeXHHYecKkHM O6yyeHHeM; 5) OpraHv3allHaA MeAMKO-BOCHMTA- 
TeAbHOM paOoTbl B ACAAX H MOMax peOeHKa; 6) MOpMbI H MCTOJLBI 
AKTHBHOTO O320poBseHHA mere; 7) POpMbl H MeTOABI padorTbl 
pecnyOJIMKaHCKHX, KPaeBblX, OOJIACTHBIX, TOPOMCKHX H paHOHHbIx 
neqnaTpos. HaydHo-HccleqOBaTeJIbCKaw paOoTa MO yka3aHHbIM 
mpo6jeMaM AOMKHA, KaK MpaBHsO, MPOBOAUTbCA TPH aKTHBHOM 
yuacTHH paOoTHHKOB AeTCKMX yupexkeHHH, 

Ucnonuuteanu: Hayuyo-ucceqopaTenbcKkue neqwaTpH- 
ueckne HucTHTYTE!, ToppKopcKknit, CpepAopckun, Jlenuurpaackui 
nemuatpuueckul, Boponexckuli, VaxescKni, TlarecraucKknh, Ce- 
Bepo-OceTHHcKHi, PocToBcKHi, KyH6pllleBcKHi, CranMurpaacKui 
MeHHCTHTYTEL. 


3. Pu3sHONOTH4eCKHH pexXUM B ACTCKHX KOJVJICKTHBAX 


Bonpoch! opraHv3alun PU3sHOMOTH4eCKOTO PeRKHMa B WeTCKUX 
KOJIMeEKTHBAX paspaGaTbIBaIMcb HemocTaToUHO. Mexyy TeM, opra- 
HH3alHA peKMMa B WeETCKHX KOJVICKTHBaX HIpaer Ba KHeHLIYyIO 
POb WIA ONTHMAbHOTO pasBUTHA WeTeH UH nmpopuiakTHKH WeT- 
CKHX 3a60eBaHHi, TIoMHMO BO3PaCTHBIX OCOOeHHOCTeH pexKHMa 
nereii, 6oupulce 3Ha¥eHHe MMeeT MpOBemeHHe uSHOMOTHYECKOTO 
pexKHMa B CBA3H C HHAMBUZyaJIbHbIMH oco6eHHOCTAMH MeTeH, KO- 
TOpble MOryT ObiTb BbIABJIEHb! pH H3y4eHHH (byHKUMA WexTpasb- 
HOH HepBHOHM CHCTeMbI, BHYTPCHHHX OpraHos, moKka3aTesen o6Me- 
Ha, Ha6OAeHHH 3a peakiwel MeTeH, HX TOBeMeHHEM UH T. I. 

Oco60e BHHMaHHe HeoOXOAMMo OOpaTHTb Ha NpoBeweHne BOC- 
HTATeIbHOM pa6oTbl, a TakKKe MepOMpHATHH NO Gu3H4ecKOMy 
BOCIHTAHHIO WH 3aKkasuBaHHw. Pa6oTta MOIKHA MPOBOAHTbCA Ha 
6a3e acme wu MoMoB pebeHka. | 

Vcnonunuteau: Mockosckui, JlenusrpancKui, Toppkos- 
exuii nu -PocropcKHit HayYHO-HcCMeqOBAaTeIbCKHe MeLHaTPHYeCKHe 
MHCTUTYTBI; 1-H u 2-4 Mockosckue, 1-H Jlenunrpancxul, Kypcxuit 
uv Ukanospcknuit MeAMUMHCKHe HHCTUTYTHI. 


4. Tiuranve 320poBbix eTen 


Hecmorpa Ha TO, ITO MpoOseMa MUTAHHA 3OPOBbIX MeTeH H3y- 
Wallach 3a HCTeKINyIO IATHeTKy B lesOoM page uHcTUTyTOB (Mo- 
cxpa, Jlenunrpaa, Ka3aub, Pocros, PoppKun, CBepa0BcK), MHO- 
rue BOMpochl B ITOH OGsacTH OCTaIOTCH elle He BIOMHE H3yY4CH~ 
HEIMH. HenocraTouHO O60CHOBaHbI A YTOUHEHBI: KOJIMYECTBO, CO- 
OTHOUIeHHe, a TaK>Ke KayeCTBO COCTABHBIX uacTeH pallWoHa e- 
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Teli; Malo H3yYeHh! BOMpOCbl pallvOHanbHOH BUTAMMHM3aUHH, 
mloTpe6HocTu B 6eKax, KUpaXx, yrieBOMax u BUTAaMHHax seTeii, 
JKMBYLWHX B Pa3JIMUHbIX KIMMATHYeECKHX yCIOBHAX. Bonpuloe Mpak- 
THYUeECKOe 3HAYeHHe HMCeT BCKAPMJIMBaHHe MeTeH MOJIOKOM, O6bIY- 
HO MPpHMeHAeMBIM B JaHHOM MeCTHOCTH (KYMBIC, KO3be MOJIOKO), 
HaTYPaJIbHbIMM BHTAMHHHbIMH MpOLYKTaMH H3 pacTeHuli, Mpou3- 
PacTalollHX B OTACJIbHbIX MeCTHOCTAX, a TaK2Ke BOMPOCbI BCKapM- 
JMBAHHA DeTeH B CBA3H C OCOOeHHOCTHIO Tpya MaTepH (aKTaUnA, 
COCTaB XKeEHCKOFO MOJIOKA, NPHUHHbI PaHHerO MpHKOpMa 4 Op.). 
Visyuenve Bompocos MHTaHHA CleLyeT NPOBOAUTh He TOKO B YC- 
JIOBHAX TOPOa, HO HW Ha ceule. 

Mcnoauuteau: Mockoscxuit, Jlenunrpanckui u Poctos- 
CKHM Hay4HO-HCCeMOBATeIbCKHe euaTpHyecKHe MHCTHTYTHI, 
JienmurpancKnit can. rer., Ka3anckuii, Csepanoscxui, Jlenun- 
rpaickuli WesquaTpwyeckuH MeAMHCTUTYTHI H Ka3ancknii TUZLYB. 


D. SHAYEHHE BBICIUMX OTICIOB LCHTPaJbHOM HEpBHOM CHCTéMBI WIA 

PeryAAUMH PUSHOOFH4eCKHX MPOWeCcOB E OpraHH3Me 3 0POBbIXx 

eTeH H BJIMSAHHe MpucnocoOuTeJIbHbIX MeXaHH3MOB Ha TeYeHHe 
NaTOMOrH4eCKHX Mpoweccos y ete 


Bueqpenue B KIIMHAKY Me€TOAOB H3y4eHHA BbICIIeh HepBHOH 
AeCATCIbBHOCTH NO3BOIHeT Pa3sBePHYTb paOoTy no u3yyeHHMIO (byHK- 
UHH KOPbI OOJIbIIMX NosyWapHa y 3ROpoBbix ere pa3mM4qHoro 
Bospacta. YUMTbIBAA BeAYLLyO POMb BbICIUeH HEPBHOM AeATeIbHO- 
CTH B 3alLHTHbIX IIPHCMOCOOHTeIbHDIX MCXAHH3MaXx OpraHH3Ma Tp 
Pa3JIM4HbIX 3aO0/IeBAHHAX, BaXKHO H3YYHTbh (YHKUMOHaMbHOe co- 
CTOAHHEe KOPbl TOJOBHOTO MO3ra HU HapylUeHuA ee AeATeNbHOCTH B 
WeAX OOOCHOBAHUA JICUeOHDIX MepONIpHATHH MH pexkuMa 6oO.IbHOrO 
peGenkKa. 

Mcnoanutean: Mocxoscxui, Csepanosckni, Jlenun- 
rpagckul, Poctopcxuh u Toppkoscxuit nequaTpHueckue HHCTHTY- 
Tht; 2-H Mockosckui, Capatosckui, Pocrosckui, OmcKkuit, Ky6an- 
cKHH, Kasanckui, Kpacnoapckni, Voxescxuit, YToppKoscKknik 4 
ToMcKHH Me@AMHCTATYTHI, 


BAJKHEMINHE COMATHYECKHE 3ABOJIEBAHHA 
JETCKOTO BO3PACTA 


6. BpouxuanbHaa acrma 


BpouxvasibHaA acTMa MpHHaqexKUT K 4YnCHy pacipocrpaneH- 
HbIX XPOHHYeCKHX 3aOo0/leBaHHH JeTcCKOrO BO3pacTa, IpHyem He- 
peXkKO OHa MPOTeKaeT TAKEO H BEET K HHBaJIMAHOCTH pebeHka, 
ecJIM 3a001eBaHHe CBOCBPeMeHHO He ObIIO pacmo3sHaHo. Cosep- 
II€HHO HeEJOCTaTOUHO OCBeLLeHbI BOMPOCbl O poOIH BO3pacTHOTO 
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(bakTopa Npu BOZSHAKHOBeCHHH STOTO 3a60JeBaHHA, O NepBOHAataJIb- 
HbIX MPOABJeHHAX OPOHXHAJIbHOH aCTMBbI y jleTe paHHero BO3spa- 
cTa, O CBA3H 3TOTO § 3a6ouleBaHHA C XpOHHuecKkoH HecmeuNpnye- 
cKol THeEBMOHHeH, WHHAMUKe MOPMOMOrHyeCKHX H3MeHeHHH B er- 
KHX, 3Ha¥eHHM B MaToreHese STOTO 3a007eBaHHA HapylweHHi B 
(yHKUAAX LeHTpasbHOH HepBHOM cHCTeMbl u ee BereTaTHBHOPO 
oTmena, a TaK%Ke HEKOTOPHIX OMOXHMM4ECKHX nmokasaTemei (B 4a- 
CTHOCTH — POH MeHaTOpOB, Kak oKasaTelelH BereTaTHBHOH 
peaKTHBHOCTH) HM pOJIM asMepruyeckoro KOMNOHCHTa. Pa3pa6oTKa 
3TUX BOMPOCOB AOKHA BECTHCh AH*PepenuNpoBanno, T. C. Kak B 
OTHOIMCHUM H3y4eHHA CaMOro MpHcTyna 6pOHXHaJIbHOM aCTMbI, TAK 
WM B MeXMpHCTyNHOM nNepHole. Heo6xonumMa TakxKe pa3pa6oTKa 
PALMOHAJIbHbIX, TaTOreHeTHYeCKH O6OCHOBaHHbIX HOBbIX MCTOJOB 
jleqenua HW MpodusaKkTuKn GOpoHXHambHOH aCTMbI C H3yYeHHeM OT 
JICMbHEIX MePOMpHvATHH, HalipaBJICHHbIX Ha KyMHpOBaHHe IpHcTy- 
Tla 6pOHXHAabHOH aCTMBI, C ONMHOH CTOPOHbI, H Ha BO3MOAKHOE y-Al- 
JIMHeHHe MexKMpucTyNHOrO WepHowa, C apyrou. 


Vcnonuutenu: Mockosckuit nemvaTpHyecKHi MHCTHTYT 
u 2-i% MockoBCKHH Me€2MHCTUTYT. 


7. Tlarorene3 Ww weyeHue pa3IH4HbIx opm aHemMuit y weTen 


B natTonoruu weTcKoro BO3pacTa aHeMHH 3aHHMaloT 3HauH- 
TeNbHOe MeCTO, OCOOCHHO BTOPHYHEIe aHeMHH MeTeH PpaHHero BOS" 
pacra. Mexay TeM, HEKOTOpbIe BaKHbIC BONIpOCh! ITOH MpoOsemb! 
M3yUeHbI HeELOCTATOUHO. CnenyeT pa3paOoTaTb Bonpoc o peryaA- 
uu KpoBooOpallleHuA WH peaKTHBHOCTH KPOBeTBOPHbIX OPTaHOB 
TIPH pasMHUIHbIX 3a60MeBAHHAX, a TAK%KE WaTb muddepeHuvpoBaH- 
ble MOKA3aTeIM K IIPHMeCHeHMIO PasIHUHbIX MPOTHBOAHEMHYCCKH 
CpefCTB. 

Oco6oe 3Ha¥eHHe MOJDKHO MOJIYYMTh MPpHMeHeHHe HCKYCCTBEH- 
HbIX PaMMOAKTHBHEIX H3OTOMOB B COUeTAHHH C NepeJIMBAanHeM Kpo- 
Bu. B w3yseHve 3THX BOMpOCOB AOJDKHBI BKIONMTPCA He TOJIbKO 
KJIMHULHCTHI, HO H OHOXHMHKH, PH3HOJIOTH, naTOpH3HoOrH = 
dbapMakoOJOrH. 

Ucnoanuteau: Mockoscxuit meqMaTpHuecKHH Hay4dHo- 
uccnemoBaTebCKHA uHcTHTyT, TopbKoBCKHH Hu 9-% MockoBcKHil 
MeC.MHCTHTYTHI, 


8. Bonesnu Gero KpoBH y MeTeH 


Tlarorene3 jefiko30B W3y¥eH COBepHIeHHO HefocTaTOUHO, HO 
HACTOMIMIlero BPeMeHH He cylilecTByeT enuHOH KAaccCHPHKalHn 
jleiiko30B, Maio OCBeLIeHbI OCOOeHHOCTH JICUCHHA neHKO30B y /le- 
refi: c1a60 pa3spa6oTaHbl MeTOAb! UX paHHeH AHarHOCcTHKH. B oT- 
HOWeHUM Tepanuu HeOOXOAMMO H3y4eHHe BJIMAHMA rOPpMOHAaJIbHbIx 
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NpenapaToB (KOPTH30Ha, apeHOKOpTuKOTponHOro ropMoua), a 
TaKKE PaNHOAKTHBHbIX H3OTONOB. ITH HCCHeEOBaHHA OJOKHbI 
BCCTHCb B KOMIWIeKce C OMOH3HKaMM, payuNomoramMu, mnaTowu- 
3HOJIOraMH WH (apMakoyoramMn. 

McnowHureau: Boponexckul, WUpxytcxui un Upanos- 
CKHH MeJMHCTHTYTHI. : 


9. Paxutr u 6opb6a c HHM 


PaxuT Mpogommkaer 6bITb pacnpocTpaHeHHbim 3a6omeBaHHem 
HM€TCKOTO Bospacta, TpeOyerca M3y¥eHHe MeTOROB HAarHOCTHKH 
PaHHHX (OPM paxuTa WIA OpraHH3auuA 6ovee CBOCBpeMecHHOH 
OopbOb c HuM. HeoOxoguma paspa6orKa HaHJIy4UMx MeTOJOB BBe- 
ACHHA BUTaMHHa «D», erO NO3HPOBOK, KpaTHOCTH MOBTOPHBIX KyD- 
COB JIeudeHHA WT. 0. Llenecoo6pasHo Take H3y4eHHe  pacmpo- 
CTPpaHeHHA H OCOGeHHOCTeli KIHHUKA paxuTa B YCHOBHAX Cepepa. 

Mecnoauuteau: Mocxkoscknit, JieHuurpagckuh, ToppKos- 
CKHM MequaTpwyeckHe HHCTUTYTHI; UKanoscKnii, Omcxuit, Hosocu- 
OupcKuii, Boponexcku, Cepepo-Ocernuckun, Mokesckuii, Ka3au- 
CKHH, KpacHospcxuit, Poppxosckuii, Tomcknit, ApxanrenbcKnit Me- 
JMUMHCKHe HHCTHTYTBI. 


10. TeabMuHTo3p y etek 


BBYAy 3HaYHTebHOTO pacnpocTpaHeHHa LeIbMHHTO30B y he- 
TeH HeOOXOJMMa aMbHeliiad paspa6oTKa BOMpocoB Ux 3TMeMH- 
OJOTHH, MPOPHNAKTHKH, MaToreve3a, JHarHOCTHKH, KAWHUKU 
meueHHa. Ha ocHoBe MOvIYYeHHBIX JaHHbIX JOUKHI ObITh paspa- 
OoTaHbl HanOoulee adeKTUBHble KOMMIeKCHBIe MepOlpHATHA 10 
GoppOe c rebMHHTO3aMH B AeTCKOM BO3pacTe. 

McnowHuteau: Monotoscknit, Jiexuurpanckuit cay. rur. 
Ww JlarectaHcKu MeAMHCTHTYTHI. 


11. Sa6oneBanua novek HW MOYEBDIBOAAUIHX NyTel y peTell 





Cpequ sa6oneBaHHii ReTCKOrO BO3pacTa MaJIO OCBeLLeHEI 1aTO- 
PeHes, KIHHHKa, JIeUeHHe HW Npo@usakTHKa Hedpo30-HepuTos, 
MH3MTOB, WMCTHTOB WH APyrHx 3a6omeBaHHH NOo“eK HW MOYeBbIBO- 
AAWUX nyTeH. Mexyy Tem, 9TH 3a607eBaHHA B AeTCKOM BO3pacTe 
BcTpewatoTcn HepenKoO. Tpe6yerca paspa6orka xKaaccuduKalnn 
STUX 3a00eBaHHH y eTeH, MeTOMOB ToONMYeCKOM AMAarHOCTUKH, 
MpoPuAakTHKH HW JleyeHua. 

Mcnonuuteau: 2-4 MockoscKais, Cespepo-OceTHHCKHi{ H 
Balikupcku MeQMHCTHTYTHI. 
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12. 3aG0NePaHHA ZHAOKPHHHOU CHCTeEMbI B AeETCKOM BO3pPacTe 


Xora 3a607eBaHHA ZHTOKPHHHOM CHCTeMbi B JETCKOM BO3pPacTe 
BCTPeUaIOTCA MOBOJILHO peAKO, TEM He MeHee OHH BeAYT K TAIKE- 
JIMIM HapylleHAAM CO CTOPOHb! WeHTpasIbHOH HePBHOH CHCTEMbI, 
TpoduKu vu MexkyTouKoro OOMeHa. Mado n3yueHbt caxapHbIi WHa- 
6eT H MeTOUbI ero NeveHHA, THMepTHpeosbl, MUKCeeMa H ApyrHe 
9HMOKPHHHbIe 3a6oNeBaHvA, a Tak2xKe SHAOKPHHOMATHH, BOSHHKA™ 
youlve Hocse OcTpLIX MeTcKHX HHexuni, Heo6xosumMa paspaboTKa 
MeTONOB paHHell MMarHOCTHKM HW JIeYeHHA BaxKHeHIIHX SHAOKPHH- 
HbIxX 3a6071eBaHHi y MeTel. 

Ucnonuuteanu: 2-H Mockoscxni u Kypckuh MeAHHCTH- 


TYTHI. 


13. Hospie Meron HCCIeAOBaHHA E NeqWaTpHu 


B3anayelt opraHoB 30paBOOxpaHeHHA ABIACTCA BHEAPeHHe B 
KIMHMYeCKy!O HpakTHMKy HOBeMIIUX MOCTHKEHHH HayKM H TCXHHKH. 
B cBa3u C 9THM BO3HHKaeT HEOOXOMHMOCTD OOOraTHTb MeAMaTpu- 
yeCKylO KJIMHWKY HOBBIMH MeTOJaMH HMCCeOBaHHA, KaK-TO: SJIEK- 
TposHtedasorpapuA, pawHoakTHBHbie H30TOMPI, aHTMoKapAnorpa- 
ua uw T. 2., Kak B WeAX AMaTHOCTHKH, Tak W Min OpranHsallin 
pallHOHaJIbHOH TepallHn. | 

VUcnonuurtrean: Mockxoscxnii, JIenuurpagckui u Cpeps- 
jlopcKuli nNeqMaTpH4ecKkHe Hay4HO-HCCMeMOBaTeAbCKHe = MHCTHTYTHI. 


14. Pu3snyeckoe pa3BHTHe MH NPOdPusakTHKa 3adoeBaHHn y weTeH 
Ha Kpaiinem Cepepe 


@u3nueckoe pasBUTHe MH COCTOAHHe 3OpOBbA AeTeH Kpannero 
Cesepa H3y4eHb! HemocraTodHo. Maso H3yy¥eHO = MMTAaHHe meren 
Cepepa OJIGHbUM MOJOKOM UH BO3MO%KHOCTb NIPHMCHeHHA = AVIA 
BCKAPMAMBaHHA KOHILCHTpaTOB MOOKa H ero cmeceH, CreimuaJb- 
HOrO H3y4eHHA TpeOyioT UMMyHOOnOVIOrH4ecKHe oco6eHHocTn e- 
reli MecTHOoro HacejleHua. Heo6OxoaHmMo u3sydeHve COCTOAHHA 3A0- 
POBbA WH BOSMOMKHOCTeH afaNTalwH OpraHH3Ma K HOBbIM yCOBHAM 
y fleTeli, mpHexapminx Ha Cepep 43 Apyrux mMectHocteH. [Ipuun- 
Mad BO BHHMaHHe OCOGeHHOCTH ObITa, Me€CTHBIX KJIMMaTHYeCKHX 
yCHOBH (HeAOCTaTOUHOCTh COJIHeEYHOH panMalluu u ap.), palHo- 
HaJIbHO M3y¥eHHe 3a6omeBaeMOcTH HM CHOCOOOB MpoduaKTHKH 
paxHTa C WIMPOKHM HCMob3OBaHHeM WCKYCCTBeHHOH ysIbTpapHo- 
JleTOBOH pawnalnu. 

Ucnoaunutean: Jlenuurpagckni mequatpuyeckuh HHCTH- 
yt, Apxanrempcxul, Kpacnoapckui, OMCKHMK MeAHHCTHTYTHI. 
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ITPOBJIEMA Ne 5 


NPO®HJIAKTHKA HW JIEGVEHHE 3JIOKAYECTBEHHbIX 
HOBOOBPA3OBAHHH 


OHKOJOPHA MOOMMACb HCKOTOPBIX ycnexoB B ee H3y4eHHH 
NPHYHH OMyXONeBbIX 3a00NeBaHHH, BLIPaSOTKH 3PdeKTHBHbIx Me- 
TOMOB MpOuakTHKH WH JIG@UeHHA 31O0Ka¥eCTBeHHbIX onyxosell. 

HMccreqopaHua Mo OHKONOrMH B Halle cTpane BexyTca B Ha- 
mpapleHHu: 1) BHIABAeHHA MpHUMH OMyXoMeBOrO pocta Hu U3y4e- 
HHA M€XaHH3MOB efrO BOSHHKHOBeCHHA WH Pa3BuTHA, 2) W3bICKaHHA 
HayUHbIX Me€TONOB paHHeroO paCnO3HaBaHHA oNMyxoseBoro mpouec- 
ca, 3) paspaOorku sddekTuBHbIX MeTOQOB JeyeHHA, 4) Hay4Horo 
H3yYeHHA OpraHH3salHu MPOTHBOPaKOBOH OopHbOnl nyTem pa3spa6bor- 
KH ME€TONOB MpOtpHJIaKTHKH 3J1IOKaYeCTBEHHHIX OMyXOJleH, CTaTHC- 
THUCCKOTO aHaJlu3a SPeKTHBHOCTH JIeYCHHA, aHaH3a NpHunH 
NO3RHeH JMarHOCTHKH, a Tak»xKe H3y4eHUA OCOGeHHOCTeH 310KaUe- 
CTBEHHOFO pocTa c MO3HUHH KpaeBol naTouorun, 

Visyuenve TeopeTHueCKHX H KMHHYECKHX BONPOCOB OHKOJIOrHH 
B PC®CP 6yzeT npopogutTbcea Ha 6a3e CNeuMaIbHEIX OHKONOFH- 
GeCKHX HM Pe€HTTeHO-pasMOJIOrHYeCKHX HHCTHTYTOB, OHKOOrNue- 
CKHX JMCMaHCepOB H B M€AMWMHCKUX HHCTHTYTAX. 

KoopAHHallHA HCCAeOBaHH MO OHKOJOrHH MeXxy yKa3aHHbl- 
MH yUpexKTeHHAMH Oblia HemocTaTouHOH. Mexay tem, qanHas 
MpoOeMa ABAAeTCA WIMpOKOM G6uoNOrHYecKOH mpo6semo u Dom- 
KHA PaspabaTHIBATLCA B YYPERMEHHAX pa3sIMYHOrO Mpodusa. 

Oco6eHHO HeOOxoAHMO NodvepKHyTb, uro B PC®@CP x paspa- 
OoTKe Npo6leM OHKOJIOFHH HeAOCTaTOUHO NpHBeKaloTca MeAMILHH- 
CKM€ MHCTHTYTHI, HMeloOulve Ka(cbeApbl Xupypruuv, runeKkouorun, 
NaTOJOFHYeCKOH PUSHOJOFHH, aHAaTOMHMH UM Apyrux mpoduvtei. 

/isiad Oomee ycnelWHOTO pa3BHTHA HcCIeqOBaHHH Heo6xoqHMO 
NPHBIeYb K HAM KAaK MOXKHO OOJbIUIG HAaYYHbIX KOJIJICKTHBOB, 
OCHACTHTb Hay4Hble JaOopaTOpun COBepIeHHbIM O6opyAOBaHHeM 
HW almlapatypou. 

O6uwMMu HeAOCTaTKaMH, TOPMO3HAIHMH Hayauyio paspaborKy 
BOMPOCOB OHKOJIOFHH, ABJIAIOTCH: OTCYTCTBHe HayyHOl CTaTHCTHKH ; 
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WM H3YYCHHA CMeEPTHOCTH OT 310Ka¥eCTBeCHHbIX onyxoyleH B HHTeH- 
CUBHBIX MoKa3aTeAx, HeMocTaTOUHOe M3y4eHHe MpeApaKOBbIx Coc- 
TOAHUM, BOMpocoB 6opb6bl c pelHAMBaMH HW MeTACTa3aMH, BOMNDPO- 
COB XMMMOTepanun HM OnoTepanuy, a TakxKe COUCTAHHA STHX METC- 
MOB C XHPyprvyecKHuMH M JyYeBbIMH BO3ACHCTBHAMM Ha ONYXOJIH, 
cna6oe u3yueHHe BONpOCcOB KpaeBOK OHKOJIOTHK. 

B mpencrosilyio maTuseTky B OOaCTH OHKOOTHM wesecoo6- 
pasHO MpomowKaTb HayuHylo paspaooTKy CAeMYIOWAX YaCTHDIX 
mpo6mem: 1) sTHOMOrHA HM MaTOreHes 310KANeCTBEHHOFO Poca, 
2) meTombl paHHeH MHarHOCTHKH 3J1OKaYeCTBEHHDIX onyxoulen, 
3) asdcbeKTHBHble MeTOALI JeYeHHA 310KaYeCCTBCHHBIX onmyxoneH, 
4) MeTOAbI MpopuAAaKTHKH 310KayeCTBCHHBIX omyxouleH, 5) BOMmpo- 
Cbl KpaeBOH OHKOJIOrHH. 


1. Usyuenue ponpocos sTHOTOrHM HM NaToreHe3sa 3.10Ka4eCTBEHHOTO 
pocta 


B 9KCiHePHMeHTAIbHOH OHKOJIOTHH 9TAa mpo6mema paspabaTbl- 
Batlacb C NOsHiMi BUpycHoro, XUMMYeCKOTO H NOMMSTHOJOPMYC- 
ckoro mpeactapenua, [lonyyeno MHoro akTOB, TIOSBOJIAIOULUX 
riy6xKe NPOHMKaTb B MOHMMAHHe MpHIHH 31OKAaNeCTBCHHOrO pocta 
MH MCX@HH3MOB ero BOSHHKHOBeHHA HM pasBuTHA. B 6M KAaKUIHe 
MATb WeT 10 MaHHO mpo6memMe akTyaJIbHbIMH BOTIPOCcaMH, Tpeoylo- 
IMMA Masbueltinel paspaOoTkKH, OCTaloTCcA CJleMyIoulMe: : 

a) Ponb BUpyCcOB B BO3HHKHOBeHHM onyxoueH. B HacToAlee: 
BpeMA MOKa3aHa BUpycHad MpHpoda pxia onyxowen ITH, HW MJIe- 
KonUTaowNx. B cBa3H C 3THM UMeeT OONbUIee 3HAVeCHHE BBIACHE- 
HHe pO BUpycOB B BOSHHKHOBCHHH omyxomeH “elOBeKa. 

6) Ummyvomornyeckan xapakTepucTHKa H aHTHICHHbIe cBOH- 
cTBa 6eIKOB 3/IOKAYeCTBEHHBIX OMyxOsleH UeIOBeKa HW 2KHBOTHBIX. 
Tloxa3auo, uTO 6eNKH 310KaUeCTBEHHBIX omyxouleli %KMBOTHBIX H 
uenoBeKa O6slawaloT crieluduyecKUMU AHTHTeHHBIMH CBOHCTBaMH. 
Jlanpueiiuiue HCCIeROBaHHA AOJDKHbI ObITh HalpaBJeHbl Ha WSy- 
yeHHe MPUpOAbl STAX AHTHFeHOB, a TakxKe Ha paspa6oTKy MeTORoB 
U3yYCHHA UMMYHOOHOMOrHYeCKOrO COCTOAHHA PaKOBBIXx OONbHDIX 
HM CcO31aHua NMpOTHBOMeTacTaTHUeCKOrO HMMYHHTETA. 

p) TereporpancnmanTauna onyxonelH. Sta mpoOsema MODKHA 
paspaGaTbIBaTCA B HalpaBJIeHHH CO3aHHA MepeCBUBacMPIX ITAaM- 
MOB UeOBCUeCKUX OMyXOleH; MpH MOJyYCHHH TaKOBBIX OTKPbIBa- 
lOTCH OOJIbIIHe BOSMOMKHOCTH JIA SKCIEPHMEHTAJIbHOrO H3YNCHHA 
6NacTOMaTO3HOrO Mpowwecca, 

Vicnoanutenu: Tocynapctpesuetii onKOOrHueCKHH = HH- 
crutyT (TOM) um. Tepuena u Katbexpbl OHKOOPHH MEBY3OB. 

r) PeakTHBHOCTh OpraHH3Ma Mp 300KayecTBCHHOM pocTe =F 
9KcriepuMente wu KiHHUKe. Msyuenne MpHudHH IIpOTHBOONyXO1eBOH 
pe3HCTEHTHOCTH y %KHBOTHBIX H WOseH mpeAcTaBAAeT 6ObILON . 
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‘ 
Hay4HbIK WH MpakTHyeckHH MHTepec. Oco6eHHo BaxKHO BbIACHeHHe 
PpOvIH B 3TOM Mpomecce BEICHIeH HEPBHOM TeATeMbHOCTH. 

Mcnoauuteau: FOU um. Tepnena, Poctoscexui uncru- 
TYT PCHTTeHOPaAMONOrMM WH OHKOJIOTHH H Kadeappl MaTosmornye- 
CKOH (H3HOJIOrMH MeQHHCTHTYTOB. 

4) OcoOeHHocTH 06MeHa 6eJIKoB onyxovleli (HM opraHu3mMa_ B 
eIOM) B SKCIeDHMeHTe H KIMHHKe. OcHoBaHuem An paspa6oTKu 
STOH MpOOWeMbI ABAeTCA TO, YTO OTEYeCTBCHHbIMU YYeHbIMH 3a 
NOCEDHHE-TOAbl yCTaHOBJIeHO OTHYHe GeIKOB PaKOBbIX OMlyxouleti 
OT O€AKOB HOPMAJIDHBIX TKAaHeH, YTO MOXKET CYKUTD NpegNocw- 
KOH JJIA TaJIbHeHWero H3bICKAHHA MeTOAOB MMarHOCTHKH Mi Tepa- 
Mu Ollyxouen, 

McnonaHuteanu: TOM um. Tepuena u Kadbeapp 6u0xu- 
MHH Me/JHHCTUTYTOB. 

e) SaBHCHMOCTb AelCTBUA KaHWepOreHHBIx BellecTB OT HX XH- 
MHYecKoro cTpoeHva. B 9kcnepHMeHTe H KJIMHHKe yCTaHOBNeHO 
KaHIeporeHHoe JeHCTBHE HEKOTOPHIX BeLIECTB, OAHAKO, MeXaHu3M 
HX JeHCTBHA B TIpolecce KaHWeporeHe3a NOMHOCTHIO He BbIACHEH. 
BbisicHeHHe 9TOTO BOMpoca NOKHO MMeTb OobUIOe MpaKkTuyecKoe 
SHaveHHe B CMbICIe OpraHv3aliMH MmpodusakTHyecKux MepoNpHA- 
TH. 

Mcnomuutesan: Kacenpst 6uoxumun nw natodusvoorun 
Me JLHHETHTYTOB. 

*) Powb HepBHOM CHCTeMbI B MaTOreHe3e omyxoneli, Pa6o- 
tamu M. K. Ilerpopot goxa3aHo BauaHve Heliponuctpoduyeckux | 
U3MeHEHHH B MaToreHese OacToMaTo3Horo pocta. IIpu axKcnepu- ! 
MeHTaJIbHOM H KJIMHHYECKOM U3y4¥eHHH' BOMpocoB maToreHe3a 
3MOKAYECTBEHHOTO POCTa 3TO HallpaBJeHHe HCCeOBaHMi HVK- 
HO CUHTaTb BarKHeHIUMM. | 


Mcnownuteau: TOW um. Tepuena, Caepaaoscxan on- 
KOJOPH4ecKad KJIHHHKa, JIeHMHTpagcKHH MHCTUTYT Helpoxupyp- 
rau, Mockosckw MHCTHTYT peHTreHoOnorHH wu pasMonorua 
uM. Monotopa, CrapponosbcKuit, Cpepaznosckni, YOppkKoOBcKHh, 
Capatospckuh, KannHnucKkuit, Pasauckni, UkanopeKult MeAHUUMH- 
CKH@ MHCTHTYTHI, Kasanckun TMJLYB. 

3) Hsyuenne Bonpoca 06 HHHepBallun onyxone. Her eanuo- 
fO MHeHHA MO BOMpocy 06 HHHepBalluu onyxomeii, Panom asto- 
POB YCTaHOBJCHO B OMYXOJIAX HaMMYHe HEPBHbIX BOJOKOH, KO- 
TOPbIE CUHTAIOTCH HOBOOOPAasOBaHHbIMH cHelnHyecKHMH HepBa- 
MH, NO MHeHHIO Jpyrhx uccTeACBaTeseH, HaleHHble O6pasoBa- 
HM ABJIAIOTCA MpePOPMHPOBaHHbIMH HWJIM MereHepupylouluMy BO- | 
AOKHAMH MAaTe€PHHCKOH TKaHH, Heo6xoauMbl RabHelwue uccae- - | 
AOBAHHA, HampaBJIeHHble Ha yCTaHOBJIeHHe aHaTOMO-rucTouorMye- 

CKHX CBA3€H Me@KAy HepBaMH oOMyxosel uw OpraHH3MoM-HoOcuTe- 
nem onyxosen., 
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Han6onee mepcneKTHBHbIM ABAAetCA H3yueHHe HeEPBHBbIx BO- 
JIOKOH B CTaqHH Mpesqpaka HW B AOOPOKAYeCTBeEHHbIX OMyXG/HAX. 
OTH HcceqOBaHHA MOFyT MpouHTb cBeT Ha MaToreHe3 310Kaye- 
CTBEHHOTO pocta. 

MAcnoamuutean: 1-% Mockospckuh opfena JleHHHa MedH- 
WHHCKHA MucTUTyT, 1-4 JleHuHTpagcKuHh, KyOanckni, Ka3aHcKkni, 
Mosorosckuii, Crapponompcekui, CraduurpadcKkua, UKasoBcKui 
Me€MILMHCKHe HHCTHTYTHI. 

vu) HM3yyeHve povin TOPMOHAJIbHbIX paccTpolicTB B BO3HHKHO- 
BeCHHM VM pa3sBuTHH onyxoueH. M3pecTHo, YTo MOABeHHIO OMNyXxo- 
nea Hepeako MpesuecTByloT PyHKUMOHAaJbHble paccTpOWCTBa %*e- 
le3 BHYTPeHHel CeKpelHH, OMHAKO, BOMpOC 9TOT OCBeIIeH elle 
HemoctaTouHO. Vi3yyeHHve YToOpMOHAJIbHBIX paCCTPOKCTB MOJIKHO 
MpPOBOAMTbCA MO JIHHHH BbIABJICHHA HapylleHHi OOMeCHHBIX Mpo- 
eCCOB B TKaHAX, OpraHax HW B WesOM OpraHH3me, 

Ucnonuutenau: TOM um, Tepuena, I MOJIMY, 2-h 
Mockoscknit, ToppKopckxul, KyaOpnuesckul, Omcknit, Pasancxui 
MeMUHHCKHe HHCTHTYTHI. 

kK) Mopdonorua HW THCTOXHMHA O4aTa MAAHTHH3aluH B 9K- 
CMepHMeHTe HM KHHHKe. OKCMepHMeHTaJIbHble aHHble yKa3biBa- 
1OT, UTO JO BOSHHKHOBeHHA ONyXOeBoro pocTa B OYare MaJIHTHH- 
3aUHH MOMKHO OOHapyMUTb MOPdomorMyecKHe HW THCTOXHMHUE- 
CKH@ H3MCHeHHA, KOTOPble HOCAT XapakTep Mpesxpaxkosblx, [Ipez- 
CTaBAAeT MHTepec H3yyYeHHe MOpMoOrHyecKHX HM THuCcTONOrHye- 
CKHX pa3vu4unH B MpeApakoBOM COCTOAHHH pH BOSeHCTBHH Ha 
OpraHH3M (akTOPOB, CTHMYJIHPYIOULHX HM YFHeTAIOUIMX POcT KJeT- 
KH. 

Mcnonuutean: TOU um. Tepuena, Mockoscxui HHCTH- 
TyT peHTTeHOMOrHH HM paguosoruH uM. MovioTopa, PoctToscknh 
PeCHTTeHO-paMWONOrMyecKHH WHCTHTyYT WH KacbeApEl maTouorHyecKoH 
aHaTOMHM MW TUCTOMOrMH MeQHUMHCKHX HHCTHTYTOB. 

a) BplacnenHe pOvJIH TMTaHHA B pa3BATHu onyxoneK, B Ha- 
CTOMLLee BPEMA H3BeCTHO, YTO MpH pakOBOH OomesHH HMMeIOT Me- 
CTO CTOHKHe BuCTpoduyeckne ABJICHHA WH aBHTa@MHHO3HbIe COCTOA- 
Hua. MccnenoBaHve 3THX COCTOAHHM MMeeT OOOH MpakTuue- 
CKHH HHTepec B CMbICIe BbIACHeHHA BOMpOCOB MaToreHe3a MW pa3- 
pa6oTKH smeseOuHOro MMTaHHA. 

Mcnonmuutcau: Kacdbeapht maropu3nonoruH MeAHHCTH- 
TyToB. Kauunueckue Kadbepbl MCAMHCTHTYTOB. 

M) M3yyenne cpaBHHTebHOH ONKOJIOrHH. B HacTosiilee Bpe- 
MA BOMpPOCb! CPaBHHTeJbHOH OHKOMOFMH paspabaTbIBaloTCA COBep- 
WWeHHo HefoctraTrouHo. Mexiay TeM, MyTeM CpaBHHTebHOrO H3y- 
YeHHA MAaTOMOPMYecKHX MpoueccoB O.acTOMaTOSHOTO pocta y Ppa- 
CTCHHH, MKHBOTHbIX H UeOBEKA MOKHO NOJYYNTD BarKHble WaH- 
Hbie MO HX STHOOPHM MU MaToreHe3y. 

Ucnonmuutenu: Kadeapp OnonO0rHH MeXHHCTHTYTOB, 
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2, Paspa6oTKa MeTOJOB paHHeH AMArHOCTHKH 3J10Ka4eCTBEHHBIX 
onyxouweH. 


a) Paspa6oTKa MeTONOB paHHeH AHarHOcTHKH 3JIOKa¥eCTBeH- 
HOTO poOcTa OJOKHa BeECTHCb B Pa3HbIX HallpaBJICHHAX: KIMHHUe- 
CKOM, MOPovIOrHyeCKOM, PeHTTeHOAMarHOCTHYeCKOM, 6HOXMMH4e- 
CKOM. PekomeHAyeTcA pa3pa6oTKa Bompoca oO KAMHHYSCKHX 
CHHJPOMaX PaHHHX QOpM pakKa )pa3JIHYHbIX JMOKaNM3alHH, a 
TakKe H3y4eHve HOBLIX Me€TOZOB IHTOMOTHYeCKOH uw OMOXxHMHYe- 
CKOH JHarHOCTHKH paka. 


Bonpocbl wuTosorMyeckoHh uarHOCTHKM paka UMelor G6oub- 
moe MpakTHyecKoe 3Ha4eHHe, XOTH He MOLyT CUMTATbCA OKOHYA- 
TeJIbHO paspaOoTaHHbIMU c TeopeTHyecKon cTopoubl!. JlambHeliie- 
My H3y¥eHHIO MOAJeKaT WHTOMOTMYeCKHe MeTOAbI HCCIeOBaHHA 
KM€TOUHOTO coCcTaBa OvOoMcHHHOrO MaTepHasa, a TakKxKe CeKpeTOB 
M 9KCKPeTOB Pa3IHM4HbIX OprahoB. B «muTepaType uMeloTcA MHO- 
FOUHCJICHHbIE YKa3aHHA Ha BO3MOXKHOCTh HCNOb3OBaHUNA B LLeJIAX 
AMArHOCTHKH TakKe H pa3sJIM4HbIX OMOXHMMYeCKHX H3MeCHECHHH B 
cocTaBe Oe€JIKOB KPOBH HM HeKOTOPHIX 3KCKPeTOB, OAHAKO eAMHOrO 
MHeHHA O WeEHHOCTH MpewiaraeMbIX JMarHOCTHYeCKHx MeTOOB 
HeT, 4YTO 3aTPyQHAeT UX MpakTHYecKOe HCMONb3OBaHHe. PeKomen- 
AyeTcA MpOAosKeHve HCCeAOBaHHA NO M3bICKaHHIO 6HOXuMHUe- 
CKHX MeTOJOB paHHeH MMarHOCTHKH OMyXxOeBoro pocta. 


Menonmunuteau: TOW um. Pepnena, Jlenuurpancxui un- 
CTHTYT HeHpoxupyprun, PoctoscKu peutreno-pannonornueckult 
M OHKOJIOPHYeCKHM MHCTHTYT, HHCTHTYT peHTreHonOrHH u pasHo- 
jioruH uM, MonoTopa u KiMHHYeCKe Kacexppl MeAHHCTUTYTOB. 


6) Hlanbuefuiaa paspa6orka pentrenomoruyeckux H 9HMOCKO- 
MHYECKUX METOROB AHArHOCTHKM HauaJIbHbIX OPM paka BaKHeH- 
IHX JOKaIM3atMH. OcHOBHOM MpHYMHOH HeyOBeTBOpUTeMbHON 
JeweOHOH MOMOWIH OHKOVIOrM¥eCKHM OOJIbHBIM ABAAeTCA mOsmHee 
pacnosHaBaHHe 3a6oneBaHuA. B 3HayHTebHOM uMCHe CryyaeB B 
STOM OKa3bIBaeTCH MOBHHHOM HEOCTATOUHOCTS OGObIYHbIX M@CTOJLOB 
PeEHTTeHOBCKOrO HCCMeROBaHHA. DITO noGyKMaer K MOHCKAM HOBEIX, 
Oomee TOHKMxX MpMeMOB peHTreHosorMvyeckoro wccneqOBaHHA Cc 
UpHMeHeHHeM KuMOrpadun, Basorpaduu, Tomorpaduu wu NMHeBMO- 
rpaun Ww conocTaBJleHw2M MOJIYYeHHBIX Ja@HHbIX C JLaHHbIMH 
930ParockonHH, OnOMcHH, WMTONOrHYecKOTO uccHeqOBaHHA 
KJIMHUKH. 

Mcnoauutenau: TOU um. Tepuesa, Mockxoscxui nu- 
CTHTYT PCHTFeHOJIOrHH HW paguomoruu uM. Monotosa, PocroscKkuit 
HHCTHTYT PeCHTTeHO-paAHOJIOrHH WH OHKOVIOrHH, Ka3sancKnit, Pocros- 
ckuH, Psasauckni, Cranuurpagcxuli u CpepmioscKkni MeuUHH- 
CKHe HHCTHTYTBI. | 
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3. PaspaGotka 2acppeKTHBHbIX METOMOB JCYEHHA 310KAUNCCTBCHHDIX 
ONyxoeH Pa3sIH4HOH JOKaIv3aln 


IIpu paspa6oTKe pallvonasbHOH Tepaluu paka xHpyprMuecku- 
MH, JIYYCBLIMH H BHOBb pa3paOaTbIBaeMbIMH KOMIWJICKCHBIMM XH- 
MHO-6HO-rOpMOHOTepaneBTHYeCCKHMH MeTOAaMH, HeOOXOHMO 06- 
paTHTb oco6o0e BHUMaHHe Ha BEIABIeHHe HaWHOoNee asipieKTHBHbIX 
MeTOJOB HM KOMIWIeKcHOe coueTaHve HX, H3y¥eHHe OTBeETHbIX peaK- 
Iu OpraHH3Ma Ha TIpHMeHeHHe JIeuecOHbIX BO3SAeCHCTBAM UM BbIAB- 
JICHHe POH HepBHOM CHCTeMbI B Mpollecce BbI3AOpOBJICHHA, U3y- 
WYeHHE KIIMHHYeCKHX, PU3HONOrMueCKHX, OHOMOTHYeCKHX H MOP(PoO- 
JIOTHYECKHX KPHTePHeB BbISLOPOBJICHHA, H3bICKaHHe HOBbIX Mpo- 
THBOPaKOBbIx ipenapaTOB HU yCOBepIIeHCTBOBaHHe ye CylllecTBy- 
OULMX. 


Heo6xonuMa yrayOneHHan pa3pa6oTKa MeTOOB HCIOVIb30Ba- 
HHA B OHKOMOrHH PaHOaKTHBHBIX H30TONOB C AHarHOCTHUeCKH- 
MH, JeuveOHbIMH HM HAaY4HO-HCC/IeEOBATeJIbCKUMH IeJIAMH. 


a) YcopeplieHCTBOBaHHe XHpPyprHuecKHX MeTOMOB JeyeHHA 
Paka Pa3JIHYHbIX JIOKAH3aUHH ABIAeCTCH OHOH H3 BaKHCHLIHX 
JIA KIMNMYeCKOH NMpakTHKH 3aa4, MOCKOIbKy 9TH MeTObI WaloT 
TIPH CBOCBPeMCHHOM MPHMeHeHHH XOpOMIve OTMaJICHHble pe3yJb- 
TaTHI. 


Mecnonauuteau: TOW um. Fepuena, Mockoscxuh WHcTH- 
TYT peHTreHosoruH uw pagMonoruH uM. Monotopa, Ka3ancKni, 
Toppkosckuh, Omcknit, Upxytcxui, Tomcxuit, BauikupcKxun, Ce- 
Bepo-OcetnuckHi uw CramHHrpagwcKH MeHUMHCKHe MHCTHTYTHI. 

6) Pentreno- u TelepagqueBana Tepanua paka JerKoro, JI uTe- 
paTypHble JaHHble yKa3bIBaloT, UTO MeTOZbI JIyYeBOH Tepanuy 
MOryT C yCIeXOM IIPHMeHATBCA IA ACUCHHA HEKOTOPbIx OPM 
paka sierkoro. M3yyenuto 2Toro BoMmpoca He yeuIAeTCA MO/KHO- 
rO BHMM@HHA, paspaOoTKa MeTOOB Jy4eBOrO JIeYeHHA Paka Jler- 
KOTO OCTaeTCA BbICOKO-aKTYaJIbHOH 3aauen, 


Ucnoauutesau: Unctutyr pextresonornu uv padHvouorun 
um. Monotopa, TOM um. Tepuena, Pocroscxuh, Pasancknn, 
Cpepanosckuh, Capatopckuit a CMouleHCKHH MeCHHCTHTYTHI. 

B) Vcnonp30paHHe paqvoakTHBHbIx H3OTONOB B JI@YeHHH 3J10- 
Ka4CCTBCHHbIX HOBOO6pa30BaHHH. CoBpemMeHHble ycmexu B OOv1a- 
CTH AepHOH PH3HKH NO3BOJIMIH TIPHMCHUWTb paHOaKTHBHble Mpe- 
WapaTbl B JIeCUeHHH OTIebHBIX (POPM 3MA0KaYeCTBECHHBIX onyxoueH. 
HakorneHHpih HeOobUIOH MaTepHaa yxe NOSBONAeT PEKOMEHO- 
BaTb paclliMpeHve W3yYeHHA UW MIpHMeHeHHA Z9THX MeTOAOB sJleue- 
HHA. 


Mcnoauutean: TOU um. Tepueuna, uncrutyr peutreno- 
JIOTHH HM padvonoruu uM. Momgotospa, PocToBcKHi HHCTHTyT peHT- 
reHO-pagwnosorua a oHKOsoruH, CpepanoscKun, YoppkoscKuy, 
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Kypcxui, Capatosckui u KasaHckH MeJMILMHCKHe §=MHCTHTYTHI, 
Kasauncxuh TM IYB. 

r) Jlanbuetiiuan paspaOoTKa KOMOHHHPOBaHHbIX MeTOAOB JIe- 
YCHHA paka Pa3MUHbIX AOKaTH3alMH. Oco6eHHOCTbIO COBpeMeH- 
HOrO MeTOMa JICUCHHA 3/IOKAUeCCTBEHHBIX ONyXOeH ABMAeETCA Ie- 
fmecoo6pa3sHoe coueTaHve xupypruyeckoro, JlyueBoro Hu ApyrHx 
MeTOJ0B sieveHun. PekomMenayeTcA H3y4aTb ONpemesIeHHbie KOM- 
6uHaMHH STHX MeTOZOB JIA NOBBIWICHHA a3dpPeKTMBHOCTH Je4e- 
HHA B 3aBHMCHMOCTH OT CTagquH Mpolecca WH MOKAaJIH3allMH. 


Ucnonauuteau: TOU um. Tepuena, Pocropckua# HHCTHTYT 
PCHTTCHO-paqHOJIOrHu HM OHKOJOFHH, CBepAJIOBCKad OHKOKJMHHKA, 
HHCTUTVT PCHTTeHOJIOrHH WM OHKOJOrHH HM. MowoTosa. 

mn) Topmonotepamua paka B SKCMepHMeHTe u K/IMHHKe, Ycne- 
XH, JOCTHrHyTble B TOPMOHOTepanHH paka OTACJIbHbIX JOKAaJIH3a- 
WH, TpeOyloT AadbHehWero pa3BuTHa paOoThl NO H3y4eHHIO BIU- 
AHHA OCHOBHBIX TOPMOHOB, OKa3bIBaIOWIMX BJIMAHMe Ha PYHKILHIO 
pocta KieToK. ViccnegqoBaHHaA OJDKHbI OOeCNeYHTh OCHOBHBIC 
MPeANOCHVIKH JIA DaJIbHeMuieHh palMOHaNH3alluH CYWLECTBYIOULAX 
MeTOJOB FOPMOHOTepanuH u paclinpeHHe UX MpHMeHeHHA Ha 
ONVXOAM Pa3IHUHBIX AOKaIH3aLMH, 

Ucnoanuteau: TOM um. Tepuena, PoctoBcxwh wuycra- 
TYT peHTreHO-paquonoruM HM OHKOIOTHH, CraBporomnckHa, ApxaH- 
T@IbCKHH MCAMUMHCKHe HHCTUTYTH uw Crammuckni TM LYB. 

e) Panuotepanusa 3oKauecTBeHHbIx HOBOOOpasoBaHHH, Yun- 
TbIBaN MPCHMYLeCTBa pawveBoH TepanuH NMepeq XHNpyprnHyecKHM 
MeTOAOM TIpu JIeUeHHH paAma onyxoeH, wemecooOpasHo paciiu- 
PUTh paspa6oTky HOBbIX MeTOJOB paaMeBOH Tepanuu Mpu pa3JH4- 
HbIX JIOKATH3aWHAX 310KaueCTBeHHOrO pocrTa. 

Ucnonuuteau: TOW um. Pepuena, Poctosckua# WHCcTH- 
TYT PCHTTCHO-paNHONOrMM WH OHKOJIOPHH, HHCTHTYT peHTTeHOJOrTHM 
WM pagvonoruu uM. Mosotosa, Katpeqpbl peHTreHopayMoOvorHu Med- 
HHCTHTYTOB. 

*) Vs3yuenne oTaasieHHblx pe3yJIbTaTOB JICYCHHA paka pa3- 
JIMYHOH NWOKaH3alnH HwMeeT Oosbllloe NMpakTuyecKoe 3HaueHHe B 
fesle MpoTHBOpaKOBOH GopLOHEt, 

Menonauuteau: TOU um. Tepuena, Pocropcxnh wHctTu- 
TYT PCHTTCHO-pagHOJOTHH WM OHKOJOrHH, CBepAoBpcKkan OHKOKJIH- 
HuKa, KatbeApbl XAPyprMuH MeAHHCTHTYTOB. 

3) Mexanv3M fefcTBHA JyYHCTOH 9HeEprHH Ha HOPMaJIbHble H 
6nacTOMaTOSHble TKaHH. BblacHeHve MeXaHH3Ma JeHCTBHA Jy4H- 
CTOH SHeEPrHH Ha HOPMAJIbHbIe MH OaCTOMATO3HbIe TKaHH Mmped- 
cTaBneT OombIOH HHTepec B CBA3H C M3y4eHHeEM JIYYeBbIX OC- 
NOMKHeHHH Nocse peHTreHo-pafAneBoh TepanuH, Pa6ota AomKHAa 
MPOBOAHTbCA C MpHBMeyeHHeM CHelMaIMcTOB du3sHKOoB un ONO d- | 
SHKOB. | 

| 
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Ucnonuuteau: TOU um. Fepnena, Pocrosckui WHCTH- 
TYT PCHTTeHO-paHONOTHH HW OnKOJIOTHH, Mocxkosckuit HMHCTHTYT 
PeHTreHOMOrHK MW padMOJIOrHH HM. MowoToBa, Kadepbl peHTreno- 
pavOOrTHH HW (U3HKH MeAMHCTHTYTOB. 

u) Vsyuenne aelicTBHaA MpOTHBOpaKOBHIX MpelapaTOB pactu- 
TebHOrO H XKHBOTHOTO MPOWCXORAeCHWA B SKCNEPHMeHTe H KJIM- 
HuKe, Bosmpiwwoe mpakTuueckoe 3HadeHHe MMeeT, H3y4eHHe MPHpOA- 
HbIX BelULeCTB 2UBOTHOFO MM pacTHTebHOTO MpOWCXOAMeHHA, 
yly4UIaIOUlMx Mpouecchl oOMeHa M OOLLy!IO Pe3HCTEHTHOCTh Opra- 
Hu3Ma Mpu pakosot 6onesHu. Vcnbiranve mpenapaToB AOuK- 
HO BeCTHCb KaK B HATYPaJIbHOM, TaK HU B (ppakUMOHHpOBaHHOM 
Buse B COUeTaHHH C H3BeCTHbIMM MeTOAaMu KOMOHHHpOBaHHOro 
JI@UeHHA. 

Ucnonauutean: FOV um. Tepuena, Pocropckuh HWHCTH- 
TYT PCHTTeHOJOFHH HW OHKOJOFHH. 


4. V3yyenve MeTosos NpodunakTHKA 310KAYeCTBCHHBIX onyxouen. 


Heo6xoluMo yCcOBeplIeHCTBOBATb MeTOAMKy MaCCOBBIXx mpowu- 
JlAKTHUECKHX OCMOTPOB, paspaOoTaTb pallHOHaJIbHble MeTObI JIC- 
YeHHA TIpespaKoBbIx 3a60/1eBaHHH; HeOOXOAMMO TakxKe aJbHeli- 
wee pa3BHTHe KOMMJIEKCHbIX icculehoBaHHH moO BbIABJICHHIO HU 
yCTpaHeHHlO KaleporeHHblx BpeWHOcTeH, CBASAHHbIX C H€KOTO- 
PbIMH MpoHsBoOACTBaMH. OcoOoe BHUMAaHMe CielyeT yACIHTb oco- 
6CHHOCTAM OOCAVKHBAHHA CeJIbCKOrO HaCeJIeHHA, 

Jina npaBunbHoro HaydHoro paspenleHHa BceH Mpo6ieMbl He- 
oGXOZUMO MpoBefeHHNe cTATHCTHYeCKOrO aHaJIn3a 3a00eBaeMO- 
CTH M CMepTHOCTH OT HOBOOOpa30BaHH B MHTCHCHBHDIX moka3a- 
TCJIAX. 

Visyyenue pom KaHleporeHHblx BpemwocTet B OKpyxKarouleH 
uemopeKka cpelle H HX BIMAHHA Ha BO3HHKHOBCHHE 3J10KaueCTBEH- 
HBIX OMyxoueH ABIAeTCH OMHHM 43 BaXKHCHINHX HampaBeHHh B 
MpOBeAeHHH OPpraHv3alHOHHbIXx MepOMpHATHH B HeAX mpopwsak- 
THKH paka. 7 

Ucnonauutean: TOU um. Tepuena, Poctopcxuh HHCTH- 
TYT PCHTTeHO-pamMOIOrHH WH OHKOMOTHH, Kaenphl oprahHsallu 
3paBoOxXpaHeHiA MeABY30B. 


5. Kpaepaa OukOJOrHs 


Bonpochl KpaeBoH MaTOJOrHH 31OKAYeCTBCHHBIX onyxouen 
paspadaTbiBaonca HeOCTaTCHHO. Veccrexopanna B 3TOH cOmacTH 
MOFyT LaTb OoIbWOH SakTHYeCKHH MaTepHas AIA HSYTeHHA BOII- 
PpOcoB pactipocTpaHeHHA, STHTOMOTHH H MaTOPeHesa onyxo.1eBou 
6onesnu. K mpemcTosulemy BPeMeHH Y2Ke BbIABJICHBI HeKOTOpble 
3aKOHOMePHOCTH B CMBICIe OcO6eHHOCcTeH pacnpocTpaHeHuA OT 
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JebHBIX (OPM BIOKAYeCTBEHHBIX OflyxouleH B HeEKOTOPHIx O6.a- 
crax PC®CP (pax muuesoza Ha Kpaiinem Cepepe, pax Koxu 
B KpacHofapckoM Kpae, NepBHUHbI pak neyenu B ToOonpcKon 
o6macTnu), 

IIpu paspa6orKke ZaHHow mpo6membI MOryT 6bITb peKomeHJO- 
BaHbl CJieAYIOLWMe BOMpOcHl: : 

a) Wisyuenve matoreHe3a paka mumeBona B palionax Kpalt- 
Hero Cepepa. 

B pesyslbTaTe aHalH3a CTATHCTHYeCKHX AaHHEIX O 3a60uleBae- 
MOCTH pakoM B PC@®CP spiasmeHo, uTo B pationax Kpafinero 
Cepepa yeIbHBIM Bec paka nuimeBoga B 1,5 pasa Ble, vem 
BO BC€X OCTaIbHbIX OOacTax Degepanun. B cBH3H c 39THM SAB- 
JIACTCA AKTYAJIbHbIM H3yyeHHe ocoOeHHOCTeH mMaToreue3a 93TOH 
(OpMbl paKa B CBH3H C YCNIOBHAMM %KW3HH Ha Kpaiinem Cesepe. 

Mcnoauutesau: Tomcxui, Apxanreitpcxui, Hosocu6up- 
ckHH, Mpkytckui MeaqMHcTHTyTHI. 

6) Bbiacnenve nmatoreHe3a MepBu4YHOTO paka Neyenu B TW- 
MeHCKOH OOslacTH. 3a MocieqHHe NATb eT B ToOombcKe 3apern- 
CTpHpoBaHoO OosbMCe YHCNO cyyaeB MepBH4YHOrTO paka MeyeHH. 
Bo3HuKaeT BOMpOc O CBAH3H 3TOH PopMbI 3a6oTeBaHHA Cc pacnpo- 
CTPaHeHHeM CpeAH MECTHOrO HaCeJICHHA OMHCTOPXoO3a. 

Acnoauuteau: Omckxut nu TomMckuii MeQMHCTUTYTHI, 

B) SaBHCHMOCTb YacTOTH! 3a60eBaHHit pakKOM KOU OT CTe- 
MeHH MHCOAUMN, B auTepaType HMeIOTCH yKa3aHHA Ha NOBBILLIeH- 
HbIM MpoweHT 3a60neBaHHH paKOM KOXKH y JIL, DIWTebHOe Bpe- 
MA MpeObiBaloulHX B YCNOBHAX NOBbIMeHHOM HHCOALMM, OLHAaKO 
9TH JaKHble JlasieKo elie He TOUHBI. HeoOxotuMo mpoBemenue 
CPaBHHTeJIbHOTO H3y4eHHA 9THX AaHHbIX B paHoHax GOJIbIOn U 
MaJIOW HHCOJALLMH. 

Mcnoauutenu: Ky6anckui u Apxanresipckuii MeHHCTH- 

TYTHI. 
r) Sa6oneBaeMocTh paKOM JI€rKOrO B Pa3JIMYHbIx MPOMBIILI- 
ACHHBIX paHOHax, C YYeTOM BJIMAHHA MPOW3BOACTBeHHbIX ()aKTO- 
NOB H 3aMbiMJeHHOCTH aTMOCdepbl. B 3apy6exHOK <JHTepaType 
NOABHJIOCb MHOrO yKa3aHHH Ha yBesMueHHe uNCa 3a60NeBaHuH 
pakoM Jlerkoro cpeqH HaceeHHA YTOPOAOB HM MPOMBILLIJICHHbIX 
PpaHOHoB, 

McnomuHutesau: JlenuarpagcKuH UHCTHTyT CaHuTapun U 
rHrHeubl. | 
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TIPOBJIEMA Ne 6 


MPO®HJIAKTHKA H JEWEHHE TYBEPKYJIESA. 


YuntTpipaa Mpodulb H BO3MOMKHOCTH IIPOTHBOTYyOepky.1e3HbIXx 
uncTuTyToB PC@CP, a TakxKe Kadep HEKOTOPbIX MeABy3OB, H B 
COOTBETCTBHH C OOWIMMH 3a2ayaMH 3ApaBOOXpaHeHHa B MATHNET- 
HeM IWlaHe, npeamonaraetca paspa6oTKa OCHOBHBIX akTyaJIbHbIX 
BOMPOCOB MpodWaKTHKH, STIMAeMMOJOTHH, OpraHH3salWy MpOTH- 
BoTyO2pKye3HOH OopbObl, MaToreHesa, WMarHOCTHKH, KJIMHMKH i 
qeyveHua TyOepKywe3a. 

Visyyenve 2THx YacTHbIX MpoOeM AOMKHO NPOBOAMTbCA KOMIT- 
JIGKCHO. 

ViccnexoBpaHua mpelsaraeTca MpOBOANTb No CjIeAyIOUlMM OC- 
HOBHBIM mpo6semMam: 1) nmpodwmaKTuka, SnMAeMHOMOrHA Ty6ep- 
Kysle3a WM BOMpOCch! OpraHHsalnn npoTupoTy6epkysesHow padoTHl, 
Il) nmaroreHe3, HMMYHHTeT H BbISAOpOBeHHe MPH TyOepkKy.ie3e, 
III) quarnocTuka, KIHHHKa HW JledeHHe Ty6epkyle3a. 


Ilo npo61eme — mpou.lakTHKa, STM LeMBOJIOrHA Ty6epkKy.1e3a 
M BOMPOCL CPNasusalwMM MpPoTHBOTYOepKyrIesHOH pa6cTbl—ml.1aHH- 
pyeTcH jaibHelillee u3sydenHe mIpoTHBOTyGepkyesHOK BaKkIHHa- 
unu. XoTA B 9TOM HanpaBsenun u MpoBpeweHa OovbulaA pa6o- 
Ta, TEM He MeHee MooxKeHHe C MpOTHBOTyOepKyesHOH BakUMHa- 
inefi TpeOyeT paspelieHHA psa BOMPOCOB: H3bICKaHHA HOBbIX Bak- 
IMHUPYIOWIMX WITAMMOB; yJIyUMIeHHA METOZOB BakKUMHAaMH, B TACT- 
HOCTH H3ydeHHe MHOTOKpaTHOH BakIMHalMu OONbINHMH 2O34MH, 
lanbyeliinee n3y¥eHHe SdMeKTHBHOCTH WH MeTOZOB PCBAKIMHalHy, 
oco6eHHocTeli Mpopesenun BakUMHAalluu B paonax Kpaiuero Ce- 
Bepa, OTMasleHHbIX pahoHax HW Ha Cee. B paspeliieHHn BOMpocoB 
mpoTHBoTyGepKye3sHOHK BaKWMHaM AOJKHEI MPHHATb yuacTue 
Bce TYOHHCTHTYTHI peciyOJMKH. 


Jina ne3snudexunu npn TyOepKysese MOJKHBI 6LITD HahAeHbl 
HOBbIe, S6oJlee SMeKTHBHbIe CpeACTBa U cnoco6hl We3sHHPeKWHH B 
Ty6ouarax u cTaunoHapax. Pa3fem me3svHdekuuu mopyyaetca 
MocxoscKoMy TYOMHCTHTYTY. 
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B nacTosilee BpeMA, B YACTHOCTH, B CBA3H c 9tbdbeKTHBHO 
MpOBOAHMOH MpOTHBOTyOepKylesHO Tepannell, Menserca CTPyK- 
Typa 3a6oneBaeMocTH Ty6epKy.1e30M, 4TO AOMKHO 6bITH H3yueHo 
CPeMH Pa3JIM4HbIX py SOOAbHbIX B Topode, cesbCKHX MeCTHOCT- 
HOCTAX, 4 TaKKe Ha MPOMBILNVICHHBIX mMpennpuatuax. Wsayyenue 
CTPyKTYpPbI 3a60NeBaeMOCTH NoBse4eT 3a cOOol peKOMeHAaluy B 
OTHOWMeHHH SPeKTUBHOCTH TeX HIM HHBIX MpoTuBOTyGepky.1e3- 
HBIX MeponpuATHH. B sty pa6oTy OUDKHEI ObITh BKAIOUe- 
HbI pce TyOuncTuTyTEE PC®CP, a taxwxe Vpxytcxnii mesnucru- 
TyT, TOUHO TakoKe BCe HHCTUTYTHI JOJOKHBI OBIT BKJIOUCHEL B pa- 
OoTy Mo pactiupenuio § dooporpaduyeckux ucceqopanui c 
HeJIbiO HavOosee paHHero BbIABJIGHHA MAKCUMAJIbHOrO UNCMa 3a- 
OoleBaHH WH Hay4HOrO aHau3a pesyrbTaTOB sTux O6cenOBaHUll. 

BecbMa akTyaJIbHbIMH SABMIAIOTCA ucCHeMOBaHua B ObmacTH 
M3y4eHHA KpaeBO MaTOMOrHv, B YACTHOCTH, OCcO6eHHOCTH Ty6ep- 
KyI€3HOrO Mpollecca y OobHDX, MpoRKUBaoUlUuX Ha Jlanbuem Ce- 
Bepe. B sty paOory maanupyetca pBKmoueHHe Mocxoscxoro, 
Cpepauiosckoro u Hosocu6upcKoro Ty6HHCTHTyTOB, a TakKe 
Hipxytckoro, XaOaposcxoro u ApxanrempcKoro MC HHCTHTYTOB. 

M3menenue crpykTypb! 3a6onepaemocTH tTpe6yer H HOBBIX 
(bopM TpyoycTpotictBa Ty6epKymesHbIx G6onbHbIX, B HacTostee 
BpeMA MMEIOTCA JHia, MepeHeciive TYOepKyesHbIlt MCHHHTUT, YTO 
MeMAaeT HACTOATCIbHO HEOOXOAMMBIM H3y4eHHe BOMpOCOB TpyAocHo- 
COOHOCTH MH TPyOycTpolicTBa 9THX KOHTHHTeHTOR. 


B cpere COBPeMeHHEIX NOCTHKCHHHA B KIHHUKe Tepanuu Ty- 
Oepkyslesa MOUKHBI ObITb pactuMpeHb! pa6oTs! u no CaHmpocBety. 


BecbMa akTyaJIbHbIMH ABIIAIOTCA BOMpOCE! STHZeMMONOrMyeCKO- 
rO 3HaveHHA TyOepkKyle3a X2KHBOTHBIX uM MITHIL Dia Hacenenua. B 
STOM HallpaBlennn B HopocuOupckom TyO6uHcTHTyTe BenyTcA pa- 
OoTb Mo u3yueHMIO 3a6o/eBaemMocTH TyGepKye30M JHU, HMeIO- 
HIMX KOHTAKT C OOJbHBIMH XKHBOTHBIMH. Pa6ota 3Ta LOKHa ObITb 
pacitiMpeHa HW yruy6uleHa. 


I. Wpodusaxtuka, snuzemuonorua tyGepKynesa wu BONpOcEI 
OpraHv3salluH NpoTHBOTyGepkye3HOK padoTH. 


1. Usyuenue nporupoty6epkye3Hoh BakuwuHaunn: yJVULIeHHe 
MCTOAOB BakIHHalMH, M3bICKaHHe HOBbIX BAKUMHHPYIOULUx LITaM- 
MOB, HusyyeHHe sPeKTHBHOCTH HM MeTOAOB peBaKIHHallHy; Npo- 
BENCHHe BaKUHHalW Ha Cele H H3y4YeHHe 9TOrO OMbITa. 

MWcnoauHuteau: Bee ty6uucruryts: PCOCP. 

2. Paspa6oTKa HOBBIX MeTOJOB He3sHHpekiuu mpu tTyOepky- 
ese, 

McnomHuteau: Mocxoscxnit TYOUHCTHTYT, 
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3. Vi3syyenue crpykTypH! 3a60eBaemocTu TyOepKy1e30M B To- 
pomax, C@IbCKHX MECTHOCTAX H Ha NPOMBILVICHHbIX MpeAnpHaA- 
TUAX, a TaKKe IBPPeKTHBHOCTh MPOTHBOTyOepKyJIe3HbIxX MepO- 
npuaTun. 

Ucnonuuteanu: Bee ry6unctutyTel, MpkyTcKkuii MeAHH- 
CTHTYT. 

4, Pacuimpenne pa6ornt no srooporpaduyeckum o6cvIeq0Ba- 
HHAM H aHaJIM3 pe3ybTaTOB 9THx OOceOBaHHH. 

Mcnoauuteau: Bee TY6HHCTHTYTH. 

5. Accnenopanva B OOacTH H3yYeHHA KpaeBOH MaTOMOrHH, B 
WaCTHOCTH — 3a6o1eBaeMOcTH TyG6epkKyle30M HaceeHHa JLasbHe- 
ro Cepepa. : 

Ucnonuuteau: Cxsepanoscxuh nu Hosocu6upcxah ty6- 
uncrutyrpl, Apxyrckui, Xa6aposcxuii u ApxanrepcKH MeJHH- 


CTUTYTHI, 
6. Jlanbueiitnee u3yaeHue Tpylocnoco6uocTtu u TpyAoycTpon- 
cTBa OOJIbHbIX TyYOepKye30M, B YaCTHOCTH —- TlocJle NepeHeceH- 


Horo TyOepKyse3HOrO MeCHHHTHTA. 

Ucnonmuuteau: Mocxoscxult u Jienunrpagckua TyOun- 
CTUTYTEL. 

7. Pacuinpenve pa6or no canmpocBeTy B CBeTe COBPeMeHHbIX 
JOcTWKeHHH B KIWHMKe uM Tepanuu TyOepKyuiesa. 

Ucnonuuteau: Mocxoscxuf# u Jlenwurpancxuh TyOWH- 
CTHTYTHI. 

8. DInugemuosnoruyeckoe 3HaveHHe TyOePKye3a MKUBOTHHIX 
NTHIL cpequ HaceJleHHA, 

Ucnoauuteau: Hovsocu6upexnh TyOMNCTHTYT. 


Il. Marorene3, HMMyHUTeT VM BEISAOPORNeHHe NpH TyOepKy.tese 


AKTYaIbHEIMH OCTAIOTCH BOMPOCbl JIOKaH3alHH Mpollecca, 
B OTOM HalipaBleuvw QCvDKHbI ObITb MpPOBeeHbI SKICIIepH- 
MCHTAaJIbHbIe paOoTbl, B YAaCTHOCTH — C HM3YYeHHeM POH HepBHOU 
CHCTeMBEL. 

Heo6xo2uMo H3YUHTb BAMAHHE MPOBOLMMOK B HacTOAlee BPS- 
MA PaHHelt Tepamuu Ha COCTOAHHe aJeprHd WH HMMYHHTeTA H OM- 
PeNeCNHTb B3aHMOCBA3H aJeprHw AH HMMYHHTeTa MNpH TOK, UTO, 
KaK M3BeCTHO, B HACTOAMee BPEMA TPaKTYeTCH pa3JIHIHO. 

Mexanu3Mbl HMMYHHTeTa pu TyOepkysiese TaKKe He ABJIAIOTCA 
OKOHYATeIbHO H3YYCHHBIMH; B 39TOM HalipaBsIeHHH AOJKHbI ObITb 
MpoBpesenbl pa6oTbl MO BHIACHeHHIO OCOGeHHOCTeH ecTeCTBEHHOTO 
MW MpHoOOpereHHOrO HMMYHUHTeTA, H3YYeHbI BCe Ero 3BeCHbA H AaHO 
usvosorvyueckoe OOOCHOBaHHe MmpoOseMbI HMMYHHTeTa MpH TOK. 

B cpa3u c adcbeKTHBHO MpOBORHMOH TepanveH, MOM KHDI ObITb 
M3YUEHLI penapaTHBHble mpouecchl npu TyOepKysiese pasvIHqHOon 
oKaJIM3allMu; oco6oe sHaveHue MmpHoOpeTaeT u3syyeHHe NaTOrenes3a. 
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o6ocTpeHui, He Halllefquiee MO cero BpeMeHH JOMKHOTO OTpaxKe- 
HUA B MJIaHaX MHHCTHTYTOB. 

9. Viccnenopanua B oOnacTu naToreHesa Ty6epKy.ie3a, B 4acT- 
HOCTH — H3yyeHHe nNpoOseMbl OKaIH3allMH Mpowecca u narTore- 
Hesa oOoctpennn. 

MenoawHuteau: Mockoscxui u JlenunrpagcKkuai tTy6uu- 
CTHTYTHI. 

10. Usyuenue oco6enHocreli HMMYHHTeTa u cbusHomoruyeckoe 
oOocHoBaHHe ero npu TyOepKysle3e, a Takx%Ke COOTHOUIeHHe ero C 
alvlepruei. 

Mcnonmuuteau: Mockoscxui nu Jlenunrpagckui ty6uu- 
CTHTYTHI. 

11. Msygenve penapaTHBHbIx mpoleccoB mpn Ty6epKysle3HbIXx 
mpoweccaxX pa3AH4HOK OKasM3aHn. 

Mcnoanuteau: Mockoscxul, Jlenunrpanckun, CBepi- 
JOBCKHH TYOHHCTHTYTHI. 


HI. [uarnoctuka, KIMHHKa M JexeHHe TyGepKy.esa 


Ilo WHarHOCcTHKe, KIIMHHKe W sedeHuIO Ty6epKyne3za oco6oe 
3HaveHHe MpHoOpeTaeT cCOBepWIeHCTBOBaHHe MeTONOB a6opaTop- 
HOH IMarHOcTHKH H BHepeHve B WIMpOKyIO MpakTHKy Han6osee 
TOUHBIX CMOCOOOB BbIABIeHHA TyOepKkysesHbIx 6axKTepuh. Tlon 
BIHAHHEM Pa3NHUHbIX XHMMOMpenapaToB H aHTHOMOTHKOB BO36y- 
AUTeJIb TyOepKyJiIe3a TaK H3MeHACTCH, UTO IIPHHATHIe cmocobH ero 
OMpeAeICHHA OKa3bIBaIOTCA HeMOJIHOWeHHBIMH, B CBA3H C 4eM 
BO3MOXKHaA HeMpaBWJIbHaA TpaKTOBKa (eHOMeHa aOallMNUpoBa- 
Hud. Heo6xoquMo Jasmbuelimee u3yueHHe H3MeHUHBOCTH BO36yAH- 
Ted TyOepkyse3a, B UaCTHOCTH H3y4eHHe H3MeHeHHH BUPy.1eHTHO- 
CTH JICKAPCTBEHHO-yYCTOMYHBBIX LITAMMOB, CTOHKOCTH 93TOFO (beHO- 
MeHa, TIpeAyMpexKTeHHA e€ BOSHHKHOBeHHA, STHAeMHOOrHyeckoro 
SHAYCHHA YCTOHUMBHIX WITAMMOB H T. 2. PaOoTst asToro HampaBue- 
HHA JOJDKHbI NpoBomuTpcA B MockoscKom, JleHuHrpaacKom 4u 
CpBepIOBCKOM TYOHHCTHTYTAX, 

Hecmorpa Ha TO, 4YTO B HacTOAliee BpeMA B pacnopsxKeHHH 
@TH3MAaTPOB HMeeTCA PAD S*PPekTUBHEIX wWeueGHEIX mpemaparop, 
AOJKHO ObITb PaCHIHPeHO M3bICKaHHe HOBBIX, ellle 6omee spdex- 
THBHDIX MpelapaTOB, KOTOPble AOJMKHbI U38y4aTbCA Kak B 9KCIepH- 
MeHTe, Tak HW B KIMHMKe. B MnaHbl JOJ2KHEI ObITh BKJIIOUCHHI pa- 
OoTh! MO ONpeyewenHio MeXaHH3Ma JeHcTBHA M3y4aeMEIx Mpena- 
paToB H aHTHOvoTHKOB. HeoOxoquMo AaJibHeliee COBEPIICHCTBO- 
BaHHe KOMIVIeKCHOK H KOMOMHMPOBaHHOH Tepanuu. Bonpuok nu- 
Tepec MpeAcTaBAeT U3y¥eHHe BIIHAHHA yKa3aHHOH TepamuuH Ha 
OOMeH BelllecTB, Ha Pa3JIM4UHbie (yHKIHOHaIbHbIe W3MeHeHHA 
(bepMeHTaTHBHble CHCTEMBI OObHOTO, KOTOPbIe JOJKHEI ObITD H3Y- 
YCHbI C MpPHBJIeYeHHeM BCEX COBPeEMCHHEIX MeTONOB O6ceq0BaHHA. 
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K paspelieHHio 3THX BONPOCOB AOVDKHI ObITb MpHBedeHbI BCE 
TyOHHCTUTyTH DexepauHH, a Takxke Katelppl TyOepKysiesa 1-ro 
vu 2-ro MockoBcKHX M@MHCTHTYTOB, 

Tepanua tyG6epkyslesa c MpHMeHeHHeM aHTHOakTepHaJIbHbIXx 
lpenapatoB TpeOyer cBoero paclIHpeHHaA B CMbICe BBeZeHHA B 
apceHad WeueOHbIX CPpeACTB Pa3IHUHEIX CTHMYJIATOPOB 3alllHTHbIx 
CH OpraHu3Ma OouIbHOrO H HCHOIb3OBaHHA MeTOOB mecencnO6n- 
gallun. STOT paszen nopysaetca MocxoscKxomy u JleHHHrpaycKoMy 
TyOWHCTHTYTaM. 

Bee TyOHHCTUTYTH, a TakxKe Mpxytcxul, Omcxuit u Mpanos- 
CKHM M@QMHCTHTYTEL, JOJ2KHbI TakKxKe MpHHAT. yyacTHe B paooTe 
TIO COBEPUICHCTBOBaHHIO MeTOOB paHHeH AMarHOCTHKH H H3bIC- 
KaHHIo Gomee ascddekTHBHEIX MeTOOB JI€YeHHA BHeMerOuHOoro Ty- 
Oepkyse3a: MeHHHTHTa, AHM@Oy310B, OPIOWIMHbl, KHIMeCUHUKAa, KO- 
XK, Tia3, MOUeMOJIOBOM CHCTeMbI, OPOHXOB HU T. J. 

Oco6coe BHUMaHHe B TIpeAcTOAMMnH nepHoy clenyeT yeuINTb 
W3VYCHHIO MpOOMeMbI SHAOKPHHHO CHcTeMbI Tipu TyOepKyese. 

IIlpopoqumMan B HacTOAlee BPeMA KOMIWICKCHaA Tepalia MPH 
COOTBETCTBYIOUJMX MOKa3aHHAx BKIIOUaeT B ceOH = XHPYyPrHueckHe 
MeTONbI NeueHHA MerouHoro M BHeNerouHoro (B TOM vce H 
KOCTHO-cycTaBHoro) TyOepky.iesa. B WaJibHeHMIeM OJOKHDI ObITb 
IpOBEZeHb! paSoTh! MO yCOBePIICHCTBOBAHMIO HMCIOWIMXCA, a Tak 
Ke paspa6oTKa HOBbIX MeTOM0B XHPyPrH4ecKOro JieveHHA Ty6ep- 
Kywle3a. 

B wacroaulee BpeMa HMeeTCA OobUIOe KOJIMYECTBO JIM, Nepe- 
6oneBuinx Ty6epKyesHoH HHceKuMeH uv adpPeKTHBHO JICUCHHBIX, 
HO HeT elle MOCTATOUHBIX CBENeHHH O06 OTMasICHHbIX pe3yJIbTaTAax 
sToro ycneminero Jeuenua. [losTOMy MaKCHMA@JIbHO LWIMPOKO AOJK- 
Hbl ObITb H3YYEHb! OTMAMeHHble Pe3yJIbTAaTbl MIPHMeHeHHA PasJINy- 
HBIX MeTOMOB wieveHHA Ty6epKysle3a: XHpyprueckux, aHTHOaKTe- 
pMabHX HT. 0. B aty paOoty AOU KHEI ObITh BKJIOYCHEI BCC 
TYOHHCTHTYTHI. 

Oco6oe BHHMaHue B MlaHax Ha OH KanLlylo MATHIETKY BOJLK- 
HO OLITb yeneno Ty6epkyse3y MeTCKOTO MH NOMPOCTKOBOrO: BOSpa- 
cTa, B YaCTHOCTH B OTHOWWeHHM paHHel ero AHarHOCTHKH WM paHHe- 
ro HaYaJia JIeveHHA. 

CpepaslopckHH TYOMHCTHTYT Uens6uHcKHH MeHHCTHTYT 
OJOKHEI MPOMOMKATh MpOBOLAMy!o HMM paboTy NO H3y4eHHIO 
IIH@BMOKOHHO30B B CO“eTaHHM c TyOepKywie30M. 

12. CopepmieHcTBoBaHHe a6opaTOpHOK AMarHocTHKH TyGepky- 
mesa. | 

Ucnonuutesau: Mockxosckné, Jlenuarpagckui, Cpepa- 
NOBCKHH TYOHHCTHTYTHI. 

13. Jlanpuefimee u3yuenve u3MeHUMBOCTH BOs6yZuTeIA TyOep- 


Kysle3a, B WACTHOCTH — JIeKapCTBeHHOM yCTOHUMBOCTH Ty6epky- 
Re3HbIX MHKOGaKTepHH, BHPYJIeCHTHOCTH YCTOHYHBbIX LITAMMOB, 
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CTOMKOCTH 9TOTO deHOMeHA, NpexyNpekAeHHA ee BOSHHKHOBCHHA, 
SMMACMHOJIOFHYeCKOLO 3HAYeHHA JICKAPCTBeEHHO-yCTOMYMBHIX MITaM- 
MOB. 

Ucnoauuteau: Mockoscxus, Jlenunrpagcxui u Cpepa- 
JOBCKUM TYOMHCTUTYTHI. 

14. VWapickanne HOBbIX aiceKTHBHBIX JeKaPCTBeHHBIX Mpena- 
paToB, H3y¥eHHe HX B 9KCMePHMeHTe HW B KIHHMKe, JlanbHetmee 
v3yueHHe (OPM KOMIVIeKCHOHM HM KOMOMHHPOBAHHOH TeparuvH. 
Vi3yyenue MexaHu3MoB feHCTBHA XuMUOMpenapaToB u aHTHOHMOTH- 

KOB, H3YYeCHHe BJIMAHHA AJIUTeJIbHOM aHTHOakTepHadbHOH Tepanuu 
Ha OOMeH BelllecTB H PePpMeHTATHBHble CHCTeMbI GOMbHOrO. 

Ucnoauuteanu: Bee ry6nncrTuTyTsl, kadegpyl TyOepKyue- 
3a 1 u 2 MockoBCKHX MeAHHCTHTYTOB. 

15. Msyyenne MeToqoB CTHMYJALMM 3aUlMTHBIX CHI OpraHu3Ma 
6ONbHOTO HW WeceHCHOuIH3ZalNH. 

MUcnomuuteau: Mockoscxui wn Jlenuurpagckui tTyOuH- 

CTHTYTHI. 

16. Panuasd guarHocTHKa MW H3bICKaHve IPeKTHBHBIX MeTOJIOB 
JeuveHHA BHeserouHorO Ty6epKysie3a: MeHHHTHTA, JIMMOy3J1I0B, 
6pIOWIHHbl, KHWeYHHKA, KOK, Tya3, MOUeNONOBOM CHCTeMbI UT. J. 

Mcnomuutesau: Bee ty6uucrutyte, Apxytrcxuh, Omckuit 
uw VpavoBckHi Me€AHHCTHTYTHI. 

17. YWsyyenve npo6emMbl 3HROKPHHHOM CHCTeMbI Mpu Ty6epKy- 
nese. 

Wcnoauutreau: Mockoscxni u Jlennurpancxua Ty6un- 

CTHTYTbI, Katbeapa TyOepKyse3a 1 MockoscKkoro MeAMHCTHTYTA. 

18. Hsyyenne MeToqos AMarHOcTHKH HM pallHOHabHOn Tepanuu 
TyOepKy.le3a AbIXaTeIbHbIX MyTeH, B YaCTHOCTH 6POHXOB. 

WMcnonuteau: Mocxosckui, Jlesunrpagcxui u CBepz- 

JOBCKHH TYOMHCTHTYTHI, 2-4 MockoscKkui MeAMHCTHTYT. 

19. Wccneqopanna B oOOnacTH yCOBepleHCTBOBaHHa XHpypru- 

YecKOTO JIGYeHHA JerouHoro H BHeJerOyHOrO, B TOM 4HCNe KOCTHO- 
cycTaBHoro TyOepKyvie3a. | 

Mcnoauuteau: Bee tyOuncturyte: nw Upxytckuh men- : 
HHCTHTYT. 

20. Mayyenne orgasieHHbIxX pe3ybTaTOB MpHMeHeHHA pa3H4- 
HBIX (XMPyPrHecKHX, AHTHOaKTepHaMbHbIX, KOMMJICKCHEIX) MeTO- 
ROB JeveHHA TyOepKysiesa pa3sMYHOH NOKaNIM3allun, 

Ucnonmuutesgu: Bee ry6nncrutythi. 

21. Ty6epkyse3 B AeETCKOM HM MOMPOCTKOBOM BOspacTe, B YaCcT- 
HOCTH, M€TOZbI paHHeH ero AHarHOCTHKH HW pPaHHeM Tepanuu. 

Hcnoauuteau: Bee tTy6nHcrutytol. 

22. Jlanbuetinee uccaegqoBaHHe MHEBMOKOHHO30B B CO“eTaHHH 
c Ty6epKys1e30M. ! 

Mcnoanutesu: Cpepanosckui ty6unctutyt u Uena6un- 
CKHH MC€AMIMHCKMH HHCTUTYT. 
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ITPOBAEMA WN 7 


MPO®HAAKTHKA HW JIEYEHHE BA)KHEMIIX 
HH®EKILMOHHbIX 3ABOJIEBAHHHK 


Hay Ho-ncclenoBaTeIbCKve HMHCTHTYTHI SMHG@MHOJIOrHH, MHK- 
po6uomornv WM THrveHbl UH KadeApbl MEAHUMHCKHX HHCTHTYTOB B 
coTpyAHuuectBe Cc paOoTHHKaMH MpaKTHTecKHx meue6HO-caHuTap- 
HbIX YUpexKACHHM MOJDKHDI COCPeAOTONMTh CBOH yCHJIMA Ha H3bIC- 
KaHH 3SPPeCKTHBHBIX MeponpuATHA Mo MmpodulakTHKe Ba KHeHLUHX 
WHCKUHOHHDIX 3a60eBaHHK UW CHMKCHHH 3a600Ne€BaAeCMOCTH H JIC- 
TaJIbHOCTH Mp HHX. | 

Visysenne KpaeBolt SMMAeMHONOrHH OKHO CTaTb Be YIM 
pa3aesI0oM HAYYHO-HCCHEMOBATEIbCKOH MeATeAbHOCTH HHCTHTYTOB 
MW Kadep MeBY3OB. OcHoBHo 3amauel ABIAeTCA W3yYeHHe NPH- 
UHH 3a60/1eBAaeMOCTH, 2*PPeKTHBHOCTH MpOPUMAKTHYeCKHX Mepo- 
IIpHATHH, YyCOBEPLICHCTBOBaHHe KOMIMIEKCa MeporpHATHH 110 
6opp6e c KakZO HHeKUMeH B 3aBHCHMOCTH OT KOHKpeTHOH 3IH- 
nemuueckol vu OOllecaHHTapHoH OOCTaHOBKH. 


Pa3snea I. KPAEBA 9NMNTEMHOJIOrHWA 


1. Dnumemuonorus Kpas, OOmacTH, ropota Hu T. A, paspa6oTKa 
KOMMMeKCa NPOTHEOIMMAeEMM4YeECKHX MEPONPHATHH M H3yYeHHe MX 
acpcpeKTHBHOCTH 


BaxknelivinmMu pasienamu sTOM ywacTHOH MpOOwIeMbl ABMAIOTCH: 

1) u3yueHHe HHPeCKIMOHHEIX 3a60eBaHuH HW KOMIMI€KCa MepO- 
mpuaTHh mo SoppOe c HUM B palloHax OCBOCHHA Le/IMHHbIX 3€- 
Mejib; MpodusakTHKa HHPeKUHOHHDIX 3a00eBaHHl, HMeIOUIHX Ha- 
nuOoslee BaxKHOe 3HaUCHHE B MeCTHDIX YCJIOBHAX, 

2) w3yu¥eHne BaKHeMIUNUX HHPCKIMOHHBIX 3a60neBaHun WU pa3- 
pa6oTKa KOMIMJIeKCca MepOlpHATHH MO NMpOPusaKTHKe H 6oprOe Cc 
HHMH B 30HAX CTPOHTeJIbCTBa YFHAPOY30B, He TOJBKO B nepHon 
CTPOUTeILCTBA, HO HM B NepHOA OKOHYAHUA CTPOUTEICTBA H ycka 
coopy2xKeHHH B IKCMMIOATALHIO, 
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3) oco60e BHHMaHve Hay4HO-ucCeqOBaTeBCKHX HHCTHTVTOB 
M KadeAp MeXBy30B JOJ2KHO MIpHBAeuD H3y4eHHe smMemHONOTHU 
OellleHcTBa, 6pyueiesa, TyApemun, reMOpparHueckux JIMXOpaqoK 
H HeEKOTOPbIX PUKKETCHOSOB. 

Mcnoanuteau: Bee uncrurytsi STIHACMHOVJIOTHH, MHKDO- 
Ovonoruu wu rurnenpt (MDMT) nu Kadexpbl HHeKUMOHHEIX Goe3- 
Hel MeJIBy3OB. 


Pa3syen II. BPIOMIHOM TH® WH NAPATH@O3H 


BpiowHok Tu uw napatudet umeror CPaBHATeIbHO HeOOsIbILO# 
YHeIbHBIK Bec B OOulel sa6oneBaeMOCTH KHWeUHBIMU HHekuHA- 
MH. OTHM, MO Bcell BepoATHOCTH, MOXKHO OObACHHTb, UTO B Mla- 
HaX Hay4HO-HCCIeMOBaTeJIbCKUX HHCTUTYTOB pa3spa6orKa TemaTu- 
KH, CBASAHHOM C STHMH WH@eKUMAMH, 3aNHMaeT CPpaBHHTeJIbHO 
H200JIbUIoe MecTo. OHaKO, yUHTbIBaA HaMe4alolilyloca TCHACHILHIO 
K pocTy 3a60neBaemocTH OplowHbIM Tudom un mapaTHom B OT- 
ACNbHBIX TOpowax uM OOmacTax Poccuiickoh Penepauuu 3a noc- 
JIeMHHe TOD, HEOOXOAMMO YIeIMTh M3yueHHIO 9Tux HHdekuun 
Oolbiiee BHHMaHue. M3yyeHue 9TOf MpoOemMbl WOsOKHO BeCTHCb 
MO C€XYIOMULMM YaCTHBIM Mpo6semMam: 


2. Inuwemuosorua 6piownoro Tha. H3syyenve s3nnzemnyeckoro 
npowecca mp OprownHom Tude u napatudax 


IipHHuMas BO BHUMaHHe, 4TO cnopamMuecKan 3a60eBaemMocTD 
C H€YCTAHOBJEHNBIMM HCTOUHHKAMH MH*eKUMM UM MyTeM MepelayH 
3aHHMaeT MpeoOsaqawounh yAeIbHbI Bec B oblleh 3a60neRae- 
MOCTH OpIOWHbIM THOM MH MapaTHdamu, HeOobxonumo H3Y4HTb 
OCOOCHHOCTH SIIHeMu4eCKoro mpomecca COBpeMeHHOoro = 6prol- 
Horo THPa B WeAX Gomee ycnewHoro cHwxKeHHA ypoBHa 3a60- 
mepaemoctTu. Oco6oe BHHMaHHe clemyer O6paTHTD Ha HCTOWHHKH 
H NYTH PacipocTpaHeHHA PaCCeAHHBIX cnopamMyecknx cyy4aeB 
MpH OOA3aTeIbHOM HCNOIb30BaHHH MeTOoua (barorumMpoBaHua 
BbIJeJIACMbIX KYJIbTYD. 
: ! 
| 


3. Merogs! spinpaenus OplowHOTHosHoro GakTepHOHOcHTeIDCTBAa 


OXHMM H3 BaxkHellux HCTOUHHKOB cnopawuyeckon 3a6oeBae- 
MOCTH ABAMIOTCH H€3APeErMCTPHPOBaHHble HOCHTeIH, KOTOpBIe MoO- | 
ryT paclipocTpaHATb HHDeKUMIO Mpu MIO60M MeXaHH3Me ee nmepe- 
nawn. UccneqoBarkua JOuDKHBI 6bITb Hai.paBeHbl Ha YCOBeplieH- 
CTBOBaHHe CYLKCCTBYIOUUX MH pa3spa6oTKy HOBbIX HaNe@KHEX 4H 
NPOCTBIX Me€TOAOB BbIABJICHHA XPOHHYeCKOrTO HOCHTeNbCTBa, Ox- 

HHM H3 TaKHX MeTOAOB ABJIAeTCA YCOBeEPIICHCTBOBaHHe peakuHu 
Bu-arrsiroTHHauus. | 
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4. Canauva octppix vw XpoHHyecKHx GakTepHoHocuTesen 


B cBa3u C HeEOOXOAMMOCTbIO pa3spellleHHA 3aaun CHAMKeHHA UH 
AUKBHLalluu THpO-MapaTHosHbIx 3a60/leBaHHH, BHUMaHHe Hay4- 
HO-HCCJI@HOBATeJIBCKHX H MeJMIMHCKMX HHCTHTYTOB JOJKHO ObITb 
HanpaBleHO Ha H3bICKaHHe SPPCKTHBHHIX CpeACTB CaHaulHu OCT 
PLIX H XPOHHYecKHX GakTepHoHocuTenen. Heo6xoqHMo KOMIIIeKC- 
HOe HCIbITaHHe XAMHOTepaleBTHYeCKHX WH HMMYHOPCaKTHBHbIX 
CpeMCTB, HampaBJeHHbIX Mpexkse Bcero Ha MOBbIMeHHe HMMYHOMO- 
THYeCKOH 3aUlHTH OpraHH3Ma. 


5. Msyyenve ocoGenHoctelt KIHHHYCCKOH KapTHHbl, HMMYHOJOFH- 
YeCKOM PeaKTHBHOCTH OpraHH3Ma WM BOsOyAUTeNen HHpeKWHH Y 
6pioulHOTHosHbIX H NapaTHo3sHbix G6OJIbHBIX, JICUCHHbIX 
AHTHOHOTHYECKHMH CpeCTBAaMH 


Illupoxoe npHMeHeHHe aHTHOHOTHKOB (CHHTOMMUMHA, JeBOMH- 
WeTHHa) AIA JeueHHA OpIOWIHOTHOSHEIX OO/IbDHbIX H3MEHACT KJIH- 
HuyeCcKOe TeueHHe GONe3HH HM, NOBHAMMOMY, OOycJIOBIMBaeT HECO- 
BepWIeCHHbIM HMMYHHTeT Nocwe MepeHeceHHoro 3a0ojeBaHna, He- 
O6XOLMMO H3YUHTb KIMHWYeCKHe OCOOeCHHOCTH TeveHHA 6one3HH HW 
HMMyHOsIorMueckHe CABurH (p. Buxaia, NpeBeHTHBHbIe CBOHCTBA 
CbIBOPOTOK) C WesibIO paspaOoTKH MeTOMOB, HallpaBMeCHHbIX Ha MNO- 
BhIIMeHHe HallpAKeHHOCTH HMMYHHTeTa Mocme NepeneceHHoro 3a- 
6oeBaHHA. 3 


6. Cneunduyeckas npodusaktuka OprouHoro THpa H napaTupos 


CyulectByrouine mperapaTs! (KopnyckyApuble POpMOIBAKUA- 
Hbl H XMMHY¥eCKHe MOJIMBaKIHHbI) pH WpoBepke HX B SIHTeMHO- 
JlOrH4eCKOM OMbITe He OG6eCMeYMBalOT MOCTAaTOUHO HallpxAKeHHOrO 
MMMYHHTeTa, UTO CTABHT 3afady NpoBeweHua JalbHeHwux Hay4- 
HBIX HCCIeMOBaHUll, HaMpaBeHHbIX Ha H3bICKaHHe HOBbIX, Oosee 
adcdeKTHBHbIX ipelaparTos. 


7. H3yyenve anvAeMHONOTHH § CaJIbMOHEIIESHBIX 3a601eBaHHH, 
mipoTeKaloulux MO THIy HHeKWMH, OGyCIOBMEHHbIX OuMATOreHHb!- 
MH NapaTHmosHbiMu OaKkTepHamMu 


Vmerotca akThl BbIeeHHA Pa3JIMYHbIX CaJIbMOHCJI, oOHapy- 
KVBACMBIX y OObHBIX C KJIMHMYCCKHM CHHJPOMOM AMSCHTepHH H 
ga6oneBaHult, MpoTeKalollux mo THMy WHeKUHH, a TakxKe y JII0- 
left 63 BCAKHX KMMHHYECKHX NpOABIeHHA OonesHH. 

CraButca 3aaua W3yYeHHA MCTOUHMKOB Hi MyTeH paciipoctpa- 
HEHUA 3THX 3a60leBaHHA c UesbIO paspa6oOTKH PpallHOHAaJIbHbIX 
mMep GopbObi c HAMM. 
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8. Bauanne coKpalenHus KOHTHHreHTOB, NOLepraBhinxca BakUH- 
HallMH NpoTHs OpiowHoro THuda uw MapaTudos, na nosBbileHHe 
3a00eBaeMOCTH STHMH HHDeCKUMAMH 


Ha6nogatouleeca 3a nmocnequve romp HeKOTOpoe MOBBIIIeHHe 
sa6oneBaemocTu OpiowHEiIM THbom u MapaTubamMn Ha oTAeAbHBIX 
TEPPHTOPHAX MOXeT ObITh CBA3AHO C COKPaLlleHHem KOmMUeCTBA 
THU, MOLBepraBIHXcA cneuMpuyeckoh mpoduuaktuKe. Llenpbio pa- 
OOThI ABAeTCH paspa6oTKa MaTepuavios, XapaKkTepH3yIOllHx 3a- 
OosleBaeMOCTh BaKIMHKPOBAHHBIX H He MOABeprMMxca HMMYHH3a- 
UHH, 


9. H3yyenve HanpsxKenHocTH HMMyHHTeTa y BakUHHHpOBaHdHbix 
MpoTHB Opiowinoro tTHia wu NapaTuor c welbO BbIPAaGOTKH 
PallHOHAJIbHbIX CX€M HMMYHH3ALHH 


Cneunuyeckand mpotuaaktuKka 6ptomHoro THa HW MapaTucos 
ABNACTCA OAHHM M3 MePOMPHATHH, HalpaBseHHbIx Ha CHW>KeHHE 
3a60/1eBaeMOCTH. 

OaHako, CYWeCTBYIOUHe CXe€MbI peBakUHHalun He MOryT CUH- 
TaTbCH MOCTATOUHO OGOCHOBaHHBIMH. 

Sanaveh paOoThl ABJIAeTCA OMpeweneHve cTrenenn HarpsKeH- 
HOCTH HMMYHHTeTa B Pa3JIHUHble CpOKM Nocae NepBHYHOM BaKUH- 
HauMH MyTeM ONpPeweeHHA MPeBCHTHBHbIX CBOHCTB COOTBETCTBY1O- 
IHX CbIBOPOTOK. KpvTepHeM WIA peleHHA 3TOTO BOMpoca MOryT 
CIYKUTh TAKKE STIMMEMHOOrM4eCKHe MOKa3aTeu cpeau nepBu4- 
HO BaKUMHHPOBaHHbIX MO CPpaBHeHHIO C PeBaKIMHHPOBaHHEIMH B 
Pa3JIMYHbIe CpOKH. 

McnomHutTeau pasgena I]: Mockoscxui, Cranuurpan- 
cKHH, Omcku, KylOpimesckul, ToppKopcxuii wu Xa6aposcxnit 
MOMI, Capatoscxui, Cranuurpagckui, Pocrosckuli a Jiarectau- 
CKHMH M@JHHCTHTYTHI. 


Pa3anea III. CKAPJATHHA | 


B OoppOe co cKapaTHHOH AOCTHTHYTO pemieHHe pata BOTIPO- 
COB, KaCalOlJMXCH SNHAeMMONOrHH, MaToreHe3sa, HMMyHOIOruH H 
JleueHHA 3TOTO 3a607eBaHHA. SHAUHTeIbHO CHH3KMach JeTaJb- | 
HOCTb IPH CKapJlaTHHe; BBeeHHe Oonee pawvOHaIbHOTO pexuMa 
OOJIbHBIX H METONOB JICUCHHA AHTHOHOTHKAaMH NO3BOJIMIA CHH3UTB 
WHCAO OCOMKHEHMH, COKPATHTb CPOKH 3apa3HTeEIbHOCTH CKapwlaTH- 
Hb! WH JJIMTeAbHOCTh FOCNHTaIM3alHH. Tem He MeHee, 3a60neBae- 
MOCTb STOK HHeKUMeH 3aHuMaeT ellie He MOcemHee MeCTO, Y4TO 
TpeOyeT MpoBexeuHA AawbHefweh pa6otThl mo u3yyeHuto BOMPOCOB 
KJIMHHKH HM MMMYHOJIOrHH, CBA3AHHBIX C JIeueHHeM AHTHOMOTHKa- 
MH, SHAYeHNA B SNMACMHOJOPHM CKapJaTHHbI CyUeCTByIOlero pe- 
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*KMMa GOJbHbIX, POJIM AHTHH CTPeNTOKOKKOBOrTO MpOHcxowKAeHHA 
B BOSHHKHOBCHHH 3a60/1IeBaHHA, MO3QHHX OCJIOMKHEHHH CO CTOpO- 
Hbl C@pe4HO-cOCYAHCTOH CHCTeMbI H T. J. 


10. [podunaktuka cKapiaTHHbl 


Bricokoe cTrosHve 3a60eBaeMOCTH CKapaTHHOH TpeOyer mpo- 
BeNeCHHA paOoOT, HampaBJICHHbIX K MpeNOTBpalleHHIO BOSHHKHOBE- 
HHA STOM MHdeKkuHH. Croma OTHOCATCA 3THAeMHOOrHYeCKOe H3y- 
yeHHe paHHeH BbIMHCKH OOJIbHbIX, CBASAHHOH C TepamMeH aHTH- 
G6HOTUKaMH, a TakxKe paspa6oTKa COOTBETCTBYIOINMX MeponpHATHH 
B KiuHuKe. J[pyrHM BONpOCOM ABJIAeTCA H3y4eCHHe AHrHH CTpell- 
TOKOKKOBOH 3THOJOrHH, KOTOPbie MOTyT ObITb HepacnOSHaHHbIMH 
CTepThIMH POpMaMH CKapsJaTHHEI HW HCTOUHHKOM HHeKUMH B OK- 
py2KeHHu G6OJIbHOTO. 


11. AmMyHutTert npx cKkapsatTune 


Ha6s10feHuA yKa3bIBaloT Ha YBeJIMYeHHe YaCTOTbI MOBTOPHbIX 
cilyuaeB CKap/aTMHbl y JeveHHBIX aHTHOHOTHKaMH OOVIbHbIX. STO 
TpeOyer falbHenwIMx ucceMOBaHHH AMHaMHKM dOpMHpoBaHHA 
MMMYHUTeTa H Pa3BHTHA HMMYHOJIOrHYeCKHX peakUMH Mpu CKap- 
jlaTwHe, meueHHow aHTHOMOTHKaMH. 


12. KMHHKa HH euveHHe CKapJaTHHbl 


OctraeTca He BMOHe pa3spelIeHHbiM sBoMmpoc o AHarHocTHKe 
cTepTbiX (pOpM CKapiaTHHbI, TpeOyeTca AabHeliiaa paspaborTKa 
MeTOJOB AuddepeHuMabHOH DHAarHOCTHKH STHX (OPM KaK OT 
Wpyrux 3a6oNeBaHHi, MpoTeKaroulux C 9K3€MaTO3HbIMH BbICbITa- 
HUAMU, TaK HW OT 3a60N7eBaHHH 6e3 BHICbINAHHH, WHarHOCLMpyeMbIx 
Kak aHrHHbl. Tpe6yeT u3y4eHHA DHHAMHKA H3MeHeEHHH CepAedHo- 
COCYAMCTOH CMCTeMbI B pa3iM4HEle caspi sa6osleBaHua. BarkHo 
BLIACHHTb MeXAHH3M STHX H3MCHECHH Cc LeJbio paspaOoTKn MeTO- 
JOB NpeAOTBPALleHHA NO3MHUX OCMOMKHEHHH CO CTOPOHbI cepAeuHo- 
cocyaucToh cuctembl. B OTHOUIeHHH JIeYeHHA CKapJlaTHHbI Heod- 
XOMMMA Jasbueliwad paspa6oTKa MeTOAOB JeyeHHA aHTHOMOTHKa- 
MH C y¥eTOM CpOKa HX TIPHMeHeHHA MW AO3HPOBKH C WebIo Npedy- 
MpeKeCHHA OCMOMKHEHHA HW YMeHbIICHHA CPOKOB 3aPpa3HTeJbHOCTH 
cKaplaTHHon; c Apyro CTOpoHbl, cmeayeT yyecTb H BO3MOMKHOCTS 
BOSHHKHOBCHUA MOBTOPHOTO 3a60eBaHHA CKapJIaTHHOH. 

Heo6OxoauMo TakxKe H3yseHHe MOOOYHHIX ABMeHHH MpH Tepa- 
IMM AHTHOMOTHKAMH C LeIbIO. MpemynpexMeHHA STUX OCIOMKHEHHH. 

Ucnonanuteau pasgena Ill: Mocxoscxuh u Jlenwurpal- 
ckuh MOM, Mock. Uncruryr yxa, ropjia uw HOoca, NequaTpHye- 
CKHe H M@XMIMHCKHe HHCTHTYTHI. 
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Pa3sgzea IV. RH®TEPHSA H KOKJILILM 


13. JwarnocTuka, KIHHHKa, NaToreHes mw MMMYHHTeT NIpH 
nudrepun 


YuacTHiuch CJly4aH aTHMMYHBIX (OCTpbIx) opm Andtepun: 
TPYHHOCTh HX pacnosHaBaHHA MH AupepeniwuanbHoH MMarHOCTUKH 
OT aHTHH Apyroh sTHOMOTHH OOyCOBNIMBaeT HEOOXOAMMOCTD H3y- 
YeHHA STHX C(POPM Ha MaTepHane DudTepunApIx wu MuarHocTuye- 
CKHX OTMeJIeHHH C MPHMeHeHHeM HOBbIX MeTOROB sia6opaTopHon 
mMarHoctTHKu. Mmeetca B BUHAY MpONOMKUTb w3yyeHHe peakunil 
arrJOTHHalMH C JUPTePHHHbIM AHTHTeHOM, peaKkIlMu CBA3bIBAHHA 
KOMIWIeMeHTa, CepomorHyeckoe THMMpOBaHHe AudTepunbIx MHK- 
po6Oos, onpesemeHve TOKCHTeHHOCTH KyJIbTyp UT. 2. 

YACHeHHe CIOMKHOCTH MaToreHesa TOKCHYeCKHX dbopm ANTepun 
(3HaveHHe TOKCHYeCKOrO H aepruyeckoro cdbakTopos) jemaeT He- 
OOXOAHMbIM yrulyOseHHOe H3yyeHHe POH BHICUIeH HepBHOL ex- 
TeJIbHOCTH B (OPMHPOBAaHHH HW JeYeHHu TOKCHYeCKOH AudTepun, 
4YTO MOKET BOOPYKUTb Hac HOBLIMH MOAXOLAMU WIA paspadorTKH 
aPPeKTHBHOH Tepanuu TOKCHKO3a TIpH ANdTepuH, 

Vi3syyenve UMMYHHTeTa TIpH AudTepuun OrpaHHuHBaNocn, B OC- 
HOBHOM, THTPOBaHHeM aHTHTOKCHHa. Mexyy Tem, HMeeTCA MOCTAa- 
TOUHO OCHOBaHHH WIA TOTO, 4YTOObI BKJIOUHTHCH B H3y4eHHe H 
aHTHOakTepHasbHoro HMMyHHTeTa, [IpuH audbtepuu Mano u3ydeHbl: 
erO [MArHOCTHYeCKOe 3HAYeHHe, CBA3b C OOULUM COCTOAHMeM opra- 
HH3Ma, WeHTpaJIbHOH HeEPBHOH cCHCTeMOH uw T. 0. OTa TeMaTHKa 
MpeAcTaeyineT TakxKe HHTepec AIA U3SYYCHHA B Pa3HbIX KJMMaTH- 
YeCKUX YCJIOBUAX, B TOM 4nce Ha Kpaltinem Cepepe. 

Mcnonmuuteau: Jlesunrpagcxuu, Mockxoscexui, Kypcxui, 
Kas3anckui, VMBanoscKxuh, Capatoscxnlh, Upxyrcxu, CBepaos- 
ckuH, OmckuH MenuncTutTytsl; Jlexunrpagckuh, Mocxosckui, 
Poctoscxuh, Omckuit, Kyt6pmiesckui, Cpepnnosckut, Untuackuit 
H Apxanresmpcexui VOMIT, MockospcKknHi UHCTHTyYT yxa, ropa, 
HOCcAa. 


14, JleveHue uw npodusaktuka azudrepuu 


Hecmotpa Ha ycnexu B pa3pa6oTKe KOMMIeKcHOm Tepanun TA- 
*KeIbIX MOPM AHMTepHH HW CYIIECTBeEHHOe yly4uleHHe KayecTBa 
CbIBOPOTKH (Auadepm), sdekTHBHOCTb Teparuu 2TUXx opm ese 
HemocTaTouna. Heo6OxoquMbl NOHCKH HOBBIX MyTeH, B 4YaCTHOCTH, 
u3syyeHHe aHTHOHOTHKOB H MeTONOB UX MpPHMeHeHHA, a TakKe 
paspa6oTKa MeTOAOB TepanHH, OCHOBAHHHIX Ha M3yYeHHU MaTore- 
He3a AudTepuu u AudepeHuHpOBaHHOM aHaJIH3e cepze4Ho-cocy- 
AHCTHIX PaccTPOHCTB. 
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HenocraTrouHo w3y4eHa SIIMeMMONOrHueCKand pOsb HOCHTeTeK 
mudtrepuiino maiouku; MpHHATad NpakTHKa AVIMTeIbHOH H30J1A- 
uu HOCHTeNeH TpeOyeT pa3spelieHvH BOMpOca O HOCHTEJIbCTBE 
HeETOKCHIeHHBIX KyJIbTyp. Heo6xoquMo 93mMeMHOJOrHyuecKOe HU 
MUkKpOo6vouorMuecKoe M3y¥eHHe STOTO BOMpoca, a Tak»Ke H3bICKa- 
He MeTOJOB JeYeHHA HOCHTeNeH WHdTepHHHbIX Nanouek. YCTaHOB- 
JI@HO, UTO HMMYHH3aAlNA AUTePHHHbIM AHATOKCMHOM He Bcerya 
CcOmpoBoxfaeTca BbIPAaGOTKOH HMMYHMTeTAa OCTATOUHOK HalipA- 
*KeHHocTH. Heo6xoxqHuMo asbHehiwee H3y4eHHe 98TOrTO BOTIpOca. 
Vi3ptcKanue cnoco60n NOAHATHA HMMYHUTeTAa B TAKHX CAyuaAx Kak 
B OTHOUICHHH yCOBepIeHCTBOBaHHA MpenapaToB WH MeTOAMKU HX 
IIPHMeHeHHA, TaK HW B OTHOIMCHHM BO3MO2KHOCTH BOSACHCTBUA Ha 
opraHu3M MpHBHBaemoro pebeHKa. 

Ucnoauuteau: MockoscKui nequaTpHuecKnu MHCTHTYT, 
Jlexunrpamckuli cau. rur. uHcTHTyT, CapatoscKuit u CBepao3- 
CKHH MemuucTuTyTH, Mockosckuh, PocToBcKHit u JlenHHrpaackui 
uM. Ilacrepa HOM. 


15. JiMarnoctuKa uw JeveHHe KOKJOlIa 


OHM H3 AaKTYA@JIbHBIX BOTIPpOCOB 6opbObl C KOKJIOWeM ABJIA- 
eTCH H3bICKAHHe JOCTYMHbIX JIA WHPOKOH MpakTHKH MeTOMOB 
GakTepuonoruyeckoh mHarHocTHkKv. IIpumensemble B HacToslilec 
BpeMA cpenbt (c Mo6aBleHHeM KPOBU) MaJIO AOCTYMHbI, MOSTOMY 
HeOOXOAHUMO H3bICKAaHHe HOBbIX cped, He cOsepmKallHX KPOBH H 
BMecTe C TEM OGeCHeYHBAIOWIMX POCT KOKJIOWIHBIX MUKPOOOB, 

Vi3zpecTuHo, uTo 2O HacTOAilero BpemMeHH BOMpoc O MeTOMAaX 
JIeUCHHA KOKOUla HeMocTaTOUHO paspabotaH, HeoOxoaMMo Masib- 
Helituee H3yYCHHe HOBbIX MeTONOB JICYCHHA KOKJIOUIa, B YaCTHO- 
CTH, C IpHMeHeHHeM aHTHOMOTHKOB, HMMYyHO-cepo- wu (bH3HoTepa- 
nyu. 

Ucnonuutean: Mocxosckui u Jlenunrpagcxua HOM, 
Mockoscknii, JlenuurpaacKu memquaTpHueckve HCTHTYTHI, 2-H 
MockoscKul M@€AMHCTHTYT. 


16. AmmyuHuteT u cneynduyeckan NpouiakTuKa NpH KOKIOME 


Bonpoc o cnewuduyeckoh mpotbusakTuke KOKOWa HO CHX 
nop eule He Halllen cBoero pewenua. Heo6xogquma pa3pa6orka Me- 
TOa MpHrOTOBeHHA adeKTHBHOTO B HMMYHOJIOTHYCCKOM OTHO- 
WICHHU MpenapaTa; BeCbMa aKTYA@JIbHbIM BOMPOCOM ABJIHe€TCA H3bI- 
CKaHHe MeTOAOB MPHrOTOBIeCHHA KOMIVIeKCHOrTO Mpenapata ANA 
wee BAKUMHaUHH MpOTHB KOKJOMa HU QMPTepHH. 

Ucnoaunuteau: Mockoscxni u Jienuurpagcxnh WOM, 
Mockoscxuit nu Jlenunrpaicku mequaTpwueckve HHCTUTYTHI, 2-4 
MockoBcKuH MeAHHCTHTYT. 
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Pasgzea V. RHSEHTEPHA 


Auvalu3 JIMTepaTypHBIX JaHHbIX H MaTepHasioB yeyeOubIx 4H 
MpoPuakTH4YeCKHX y4pexXAeHHH CBHJETEIbCTBYeT HE TOJbKO 0 
HE€AOCTaTOYHOCTH MPOBOAHMbIX B HaCTOAIee BpeMA MepOonpHATHH 
mo Oopp6e c AM3eHTepHel, HO HM O TOM, 4TO pAA BOMpocoB 9TOIi 
HHeKILHM H3y4eH elle ZasleKo He MowIHO. Kak pelleHve 4aCTHBbIX 
BOMpOCcoB MpoOeMbl OopbObl c AMB8eHTepHeH, Tak HM yCMellHoe pe- 
WieHve MpoOJeMbI B WeIOM MOXKeT GbITh OCTHTHYTO MPH KOM- 
MJI€KCHOM paOoTe KIMHHIMCTOB, HHPCKUMOHHCTOB, NeAHaTpoB, MHK- 
poOvonoroB, SMHAeMHONOrOB, THTHeHHCTOB, (u3HOOrOB u MaTo- 
MU3KOM0FOB, C WIMPOKHM TIPHBAeYeHHeM seuallux Bpavel nu Bpa- 
ue CaHHTapHO-3THAeCMHOIOrH4eCKHX CTaHl. 


17. SNMAeMHONOrHA WH3eHTepHH 


OMULEMMONOrHA AHSCHTEPHH MOABepraeTcA WIMpoKOMy u3y4e- 
HH1O, OMHAKO MHOrHe BOMpOch! STOM MpoOmMeMbI elle ocTaloTc 
CNOPHBIMH, 7 

IIipHunHbl seTHero ce30HHOrO NOAbeMa AM3CHTepHH He MOTYT 
ObITh OGBACHEHbI TOMbKO MYUIMHBIM (aKTOPOM: HeEOOXOAMMO DaJIb- 
HeHulee U3y4eHHe ZSTOFO BOMpOca B OTHOINeHHH ApyrHx BO3MOK- 
HbIX MpWw4HH ce3OHHOCTH. OcoObili uHTepec MpescTaBaser H3y4e- 
uve MaHHOrO BomMpoca B ycOBHax Kpalnero Cepepa. 

3a mOcHeqHue TOMI OTMeUAeTCA OTHOCHTEIbHO BbICOKOe CTOA- 
HHe 3a60ueBaeMOCTH AM3eHTepvel B OCeCHHe-3MMHHe MeCALbI. Dro 
3aCTaB.AeT 3AHATDCA YyvIyOJeHHbIM H3YYCHHeEM HCTOUHHKOB MH My- 
Tel PacMpocTpaHeHHA MH*eKUHH BO BHeCe3OHHOM NMepnoge. Han- 
PUMep, BOMPeKH CTAaPOMy MHEHHIO O TOM, YTO BORA He uHrpaer 
CYINeCTBEHHOH POJIH B pacMpocTpaHeHHu AM3eHTepHN, 3a Mocnen- 
HHe TOfbl HakaMJiMBaloTcA aHHble OOpaTHoro xapaktTepa,. [leper 
MHCTHTYTAMH CTOHT 3afada OTBETHTb Ha BOMpOc O powiM BOAHOFO 
(akTopa B STHACMHONOrMH WH3eHTepHH. 

B KIHHHKe Mf STHACMHONOTHH AZH3eHTepun oco60e BHHMaHHe 
MOJDKHO ObITb yfeeHO BOMpOocy POPMUPOBaHHA yCTOHIMBbIX OPM 
BOZO0yAHTeIA KaK K Mpenapatam (XHMMOTepaneBTHyecKHe cpe- 
CTBa), TaK HW B Pa3HbIX yCIOBHAX BHeINUHeH cpesHl, 

KommuiekcHaad paOota no u3yyeHuio npo6sempl AM3eHTepHH Ha 
TOM HIM MHOM MUKPO- WH MaKpo-yy¥aCTKe JOJDKHa BKIIIOUaTb 
MOMpoOuHoe CaHHTapHO-rurHeHuyeckoe M3y4UeHHe |2nueMHOsOrHYe- 
CKOH OOCTAHOBKH B CeJIBCKHX YCJIOBHAX, B ropoOsax, Ha KPyMHbIx 
CTpoHkax, Ha WeJIMHHBIX 3e€MJIAX. 

CrenyeT u3yavTb asdiekTHBHOCTh ANcMaHcepu3alnuu nepe6o- 
ACBIUHX MH3CHTepHeH, Kak NPOTHBOIMMAeCMHYeCKOrO MePONPHATHA, 
B TOM U4HCJI€ pe3yJIbTaTbI paHHeH BBINMCKH OONbHbIX. Cnelnasb- | 
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HOrO BHUMaHHA TpebyeT XPOHHYeCKad AM3ZeHTeEPHA C TOUKH 3PCHHA 
ee SMMAeMHOVIOrMueCcKOrO 3HaYeHHA B HOBBIX YCJIOBHAX AHCNAHCep- 
Horo O6CyKHBaHHA OOJIbHBIX. . 


18. Kaunuxa, nmaTorenes u JeyenHve mpu OCcTpoH u xponHyeckon 
cdopMe AH3eHTepHH , 


Bonpoch! KAWHMGeCKOH KJaccHpuKaLlMH, nud dbepenunabHon 
WWarHocTtHKH, MaToreHe3a H HMMYHHTeTa NPH AM3eHTePpHH HAaXO- 
ATCA elle B cTawun u3y4eHuA. CuemyeT OOpaTHTD oco60e BHHMa- 
Hue Ha H3y4eHHe COPMHPOBaHHA AMZCHTeEPHH SaTARHOTO H XPOHH- 
YeCKOTO TeYCHHA, MOCKOJIbKy OHH OCTalOTCH HeMOCTATOUHO pac- 
WIHPOBAHHbIMH B OTHOUWICHHH KJIMHAKH, MaTOrehesa, muddepen- 
UHaIbHOrO AHarHo3a MW NMOCKObKy Np AHarHOCcTHKe Ux AeaeyTca 
HeMaJIO OWIMOOK, a TaKXKe BOMPOChI CyIeCTBOBaHHA HM NaTOTeHesa 
HOCUTCIBCTBA JHSCHTEPHMHBIX MaloueK y 3MO0POBBIX sH02eH. 

Visyyenue PyHKUMOHaIbHOK MaTOJIOrHy BaKHeMIUHX CHCTeM H 
opraHop, a TaKKe HapylleHH pa3M4HbIX BUOB o6MeHa, OJIK- 
HO 3AHUMaTb OOMbIIOe MecTO MpH paspaboTKe BOMpOCcoB KJIHHHKH 
ocTpol Mu3eHTepHH HW POPMMPOBAHHA 3aTAKHHIX cbopM. 

Heo6xonuMo v3y4deHHve pou pevHdekiinu B revese 3aTAKHOTO 
TeUeHHA JH3CHTepHH. 

Peurenue BakHeliweh mpoOmeMbt OO6e3sBpeKHBaHHA HCTOUHAKA 
qusentepuinoh HHdbeKUHH MOKeT ObITb MOCTHTHYTO PawHKaJIbHbIM 
U3/JIeUeHHEM OCTPOM WH XpOHMyeCKOH AUBZeHTepHH, NMoweMy CaMoe 
Cepbe3Hoe BHUMAHHe JOMKHO ObITh OOpallleHO Ha YCOBEPINCHCTBO- 
BaHHe CYUIECTBYIOWMX HW H3MeHeHHe HOBBIX MeTOXOB JICHCHHA 
OCTpOH H XpOHHYeCKOH AM3eHTeEpHH. 

B Kpyr w3yueHHA HeEOOXOAHMO BKJNOUKTb BOMPOCel mocTHH(peK- 
UMOHHOFO HW MOCTBAKUMHaIbHOrTO HMMYHHTeTAa C YYeTOM MCTOAHKH 
IIpHMeHEHHA aHTHOMOTHKOB (WemMecoOOpasHOCTh NOBTOPeHHA KYP- 
COB XHMHOTepannH, MpHMeHeHHe KOMOMHAaNMH NpenapaTos, B WactT- 
HOCTH MeTOJa KOMOHHHpOBaHHOH HMMYHOXHMHMOTepanuy H T. q.). 


19, Jivarnoctuka AH3eHTepHn 


Ucnonb30BaHie cCyeCTByIOWHx MeTONOB He oOecneynBaeT 
WOcTaTOuHO panvero fHarHo3a mn3eHTepHH. HeoOxonuMa ‘adb- 
Heillad paspa6oTKka MeTORMKH paHHert (MHKpOOMOJOrHYeCKOH, Ce- 
powOrHyeckOH HM KIHHHYeCKOM) AHarHOCTHKH JH3eHTepHAH. 

Han6oibline TpyAHOCTH MpedcTaBsAeT yCTaHOBeHHe MHAarHo- 
3a yY MaJICHbKMX JeTeli. Paspelienuio sToro BoMpoca OyzeT ‘cro- 
COOCTBOBaTh pa3paOoTKa palMOHasIbHOH KaccupuKkalnn OCTPHIX 
*KeMYMOUHO-KMUIeUHHIX 3a00JeBaHHH y MeTeH paHHero BO3pacrTa. 
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20. Cneunuyeckan npoduaaktuka AM3eHTepHH 


CylkecTByi0llve BaKUMHbI H MeTOAbI Ux NPHMeHeHu” He YOB- 
JICTBOPAIOT MpakTHKYy, Tak Kak S9PPeKTHBHOCTh MX HeLOCTaTOUHA. 
HeoOxoauma paspa6orka, u3yyenue u BHegpenne B MIpakTHKy HO- 
BbIX Iipelaparos. 

McnoanHuteau pa3gena V. Bce HOM, nequaTpnyeckne 
WH MCAMWMHCKHe HHCTHTYTHI, CAHHTAPHO-3STHAeMHOOrMYyecKHe CTAaH- 


muH (CIC). 


Pasnen VI. BAPYCHbIE 3ABOJIEBAHHA 


Bupycuble uniekunn umetor 6ombuoli YIeJIbHbIH Bec B OOUIeH 
3a60eBaemMocTH Hacelenud. Takue MH@eKWHH, Kak BHpyCcHblit 
rpuml, pasHooOpa3sHble HelipoBupycHble 3a6o07eBaHHA, HallpuMep, 
NOHOMHIIHT, OeWeHCTBO, KeWeBOH SHUedaIuT, 2M qeMnuecKUii 
renaTHT, KOpb M TreMOpparHyeckvHe JMxOpagKH, TpeOyioT Kk cebe 
CaMOro Cepbe3HOro BHUMAHHA, B MepByio Ovepedb, Cc Wenbio pa3- 
paOoOTKH TOWHBIX HW OOULEAOCTYNHDIX MeTOAOB AMaruocTuKH, addex- 
THBHOH MpoduAakTHkH HW TepanuH. B Bupyconoruu, Kak CpaBHu- 
TEJIbHO MOJIONON OTPaCIH MHKpOOHOJIOrHH, MaleKo elie He BbIAC- 
HEHbI BONPOChI, CBA3aHHbIe CO CBOHCTBAMM BUpycoB, Ux H3MeHUH- 
BOCTbIO, SIIMACMMOJIOrMeH MHOTHX BHPyCHbIX HHeKuMH u myTet 
Hx mepenaun, Ilostomy paspa6otKa mocnegqHux Bonpocos Kpaline 
HeoOxOquMa, TaK KaK M@TOAbI AHaTHOCTHKH, seyeHUa y npou- 
akTHKH HE MOFyT ObITb MOJHOWEHHO pa3pelleHbl 6e3 TOUHOrO 3Ha- 
HAA CBOMCTB BHpycoB, MaToreHe3sa Hu STMAeMMOsOruu BaxKHehunx 
BUPyCHbIX HHDeKLAH. 

IIpo6iembl BUPyCONOTHH TOJDKHbI pa3BABaTBCA KOMIVIeKCHO, 
C OOA3aTeIbHLIM yUaCTHeEM, NOMHMO BHpycosoroB, TakxKe snNAe- 
MHOJIOrOB, HHPEKUMOHKCTOB, HeBpoMaTomoroB HW neqMaTpoB. 

B Teyenue Onn Kaiiwel natuteTKH BaxKHeluwumMu HHeKWHAMH, 
Ha M3y4eHHe KOTOPHIX JOJKHO ObITb B MepBylo OYepedb cocpeno- 
TOYCHO BHMMAHHe CiellHaJIHCTOB, ABJIAIOTCA rpHMn, HelipoBUpycHbie 
HHeKUMH HW STMAeMHYeCKHH renmaTut. 


21. Tpunn u octrppii katrapp BepxHux AbIXaTeDHbIX nyTen 


IleppoovepequbiMu BOoNpocaMH 3TOL NpOOeMbl ABJIAIOTCH: pas- 
paOoTka meTogos 6bicTpoli, TOUHOL ROCTYNHOH Audmepenuvadb- 
HOM MMarHOCTHKH pHa uw OCTPHIX KaTappos u paspa6Oorka 3- 
(PEKTHBHBIX METOAOB NpOMMAAKTHKH AaHHbIX 3a60neBaHHh. 

TpydHoctp paspa6orku aieKTHBHElx nmpomusakTHyeckux 4H 
meueOHbIX MeEPONpHATHH IPH STUX 3a601eBAHHAX, B nmepBy1o oue- 
PpeAb, 3aBHCHT OT OTCYTCTBHA HAeKHBIX METOAOB UX MHATHOCTHKH. 
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[lostomy pu paspaOorKe BOrpocoB, OTHOCAIMMXCH K W3y4eHHio 
MIpHpOAbl FPHMMOSHbIX BCHbINeK MH MeTOAOB WMarHOcTHKH, Npodu- 
jaKTHKH UM JleueHHA punta, HeOOXOAMMO, Kak NpaBH0, MpOBO- 
JIMTb CONOCTaBIeHHe C OCTpbIMH KaTappaMH BepXHHX JIbIXATCJIBHBIX 
nyTel, uTO, B MepBylo ovepeyb, Tpe6yeT paspaOoTKH TOUHbIX Me- 
TOLOB UX AUcdepeHiuaNbHOW AHarHOCTHKH, a TAKE BCeCTOPOHHE- 
rO BBIACHeHHA 3THOOrHH, MaToreHe3a ww paclipocTpaHeHHOCTH 
ocTppix KaTappos. Bupycbl, BbISbIBalolive FpHIINOSHbIe BCIIDILUKH, 
HEOMHOPORHBI 110 cBoeH Mpupose, NpuyeM MbI elle He SHACM BCeX 
BO3MOXKHBIX BApHaHTOB BHPYCOB FpHiila, BbISbIBAIOWMX NepHOAM- 
YeCKH NOBTOPAIOMIMeCA SIMAeMHH. 

HeoxHopogHOcTb OCTpbIX KaTaPpOB HECOMHEHHA, HO HO nocel- 
Hero BPeMeHH B pPaciIM@poBKe MX NPHPOAbI CAeTAHO Kpalne 
MaJIO. 

Bopuloe BHHMaHuve cilenyeT OOpaTHTb Ha BbIACHEHHe NPHPOAb! 
YUACTHIX 3a60NeCBAaHHH HEKOTOPHIX JIM, FpHMMmOM HM OCTPbIM KaTap- 
POM BePXHUX AbIXaTeJIDHbIX fyTell H Ha BOSMOIKHYIO CBHA3b HX C 
XPOHH¥CCKHM TOH3HJIMTOM. 

Tina TOUHOK muddepenwuasibHOH AMarHocTuku puna u OcT- 
pbiX KaTappOB HMeeT CYLI€CTBeHHOe SHayCHHe CUCTeEMaTHYeCKOE 
U3yYeHHe OCOSeHHOCTeH 3a60eBAeMOCTH HaCeleHHA Kak PpunnoM, 
Tak W OCTPHIMH KaTappaMH, BbIABJICHHe HAIMA HK OTCYTCTBHA 
UX KOHTAPHO3HOCTH B Ka?KNOM 4acTHOM CJlyyae, pon KHMATHYC- 
CKHX HM MeTeCOPOJOrH4eCKHX akTOPOB, a TAaK2Ke UMMYHOJIOTHYe- 
CKUX OCcOOeHHOcTeM yY HaceJIeHHa, CBOMCTB WMPKYMpylOulnx WITAN- 
MOB M BO3pacTa 3a0oseBaroulNx, HecmoTpa Ha 3HadHTCJIbHOe KO- 
nuuecTBO paG6oT, OnyOMKOBaHHbIX B TedeHHe MOCICAHMX jleT 06 
OCcOGCHHOCTAX TCUCHHA FPHIIMa HM OCTPbIX KATAPPOB B DeTCKOM BOS: 
pacTe, B WacTHOCTH B pa3Hble mepHospl PPHMMOSHEIX SIHAeMHE MH 
39HIeMHM, BOPOC STOT OCTaeTCA HC3ABECPINCHHBIM H cOxXpaHAet 
CBOIO aKTyaJIbHOCTb. BaxKHbIM BOMpOCOM OCTAaIOTCA Take MeTOJbI 
WMaTHOCTHKH, KIHHAKH UW JedeHHA mopaxkeHuli HepBHOH CHCTeMEI H 
BHYTPCHHHX OpraHos. 

Oueub aKkTyaIbHbIM HW MaeKo ellie He pelNCHHbIM BOIIpOCOM 
ocraeTca WH BakWHHOMpodusaKkTHKa Fputla, a TEM 6onee mpodH- 
jlakKTuKa OCTPHIX KaTappoB. CuezyeT o6paTuTh oco60e BHYMAaHHe 
Ha To, ¥TO 3PeKTHBHOCTh BaKUMHAUMM MpOTHB rputina onpexe- 
“MeTCH He TOJbKO Ka¥eCTBOM CaMOH BaKIMHalHu, HO H npaBulb- 
HbIM yueTOM ee AeHCTBHA, KOTOpHI Tpe6yeT TOUHOH muddepex- 
UvaNbHOH AMarHOCTHKH PpHulila OT OCTPbIX KaTaPPOB, COCTaBJIAI0- 
WMX OCHOPHYIO Maccy 3a6o0/leBaHHH B MexoTHemMuyecKHe TIO 
rpuninty mepHowel. 

Ucnoaunutesau: JlennurpaacKkuh HM. Ilacrepa, CraJHH- 
rpanckui wu IipumopcKun WVOMI, MockosckHh HHCTHTyT yXa, 
ropia WM Hoca, MequaTpHyecKHe HHCTHTYTHI B Csepaoscke u Jle- 
HuHrpane. 
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22. Heiiposupycupie nndekuHu 


OcHOBHOe BHHMaHve npu H3y4eHHH HeHPOBHPycHbIxX HHekuuit 
AOUKHO OBIT OOpalleHo Ha MONHOMMaNUT, GeLIeHCTBO 4 KJICLILe- 
BOH SHUemauur. 


a) [lonuomuouaur. 


B Teuenve MOCeAHUX JeT NOJIMOMM9VIHT, B CMJly yuallleHHa 34a- 
OomeBaemMocTH, MpHobpen 3HayeHne HHekuuH, Tpe6yromlei K ce6e 
C€pbh€3HOrO BHAM@HHA MW BCECTOPOHHEro H3yyeHHA, 

Ec nmapamuruyeckue dbopmbl nomuomusauta pacno3HatoTca 
AOCTATOUHO JIErKO, TO HellapasIMTHYeCKHe OPMBI, CocTAaBJIA!OLNLNe 
SHAYMTeEJIbHBIM TIpOUeHT Bcex 3a6oneBaHui NOJIMOMH3SJIHTOM, He 
Bcerma perucTpupyiotca, IIpu stTux ycnoBuax oco60 BaxkHoe 3ha- 
WeHHe mpHoOpetaeT paspaOoTKa MeTOAOB paHHef u TOUHO mMar- 
HOCTHKH STHX 3a0071eBaHHA M KJIMHM4YeCKOe M3y4eHHe CUMMTOMa- 
THKH MocweqHAX opm. 

B mpotlecce H3y¥eHHA MeTOOB paHHell mMAarHOCTMKH MOJIMOMH- 
SMTA HeEOOXORUMO O6paTHTb cepbesHOe BHHMAaHHe Ha OCO6eHHO- 
CTH BHPYCOB MOJIMOMHSJIMTa B COMOCTaBNeHHH MOCIeRHHX cC NOHO- 
MMSAMTONOROOHEIMH WITaMMaMH, Bupycom Koxkcexu, BUPycoM 3H- 
le@aoMuaiutTa Mblulel Tefinopa u mp. 

B cBa3v c BOMpocamMu AMarHocTuKH TpeOy!loT BLIACHEHHA HY BO- 
MpOcbl SMMACMHOJOTHH MOMMOMHSINTA. 

B o6actu meve6Hbtx MeponpuatTui nepBoouepennolt sanauelt 
ABNACTCH BbIACHeHHe SPPeKTHBHOCTH MPHMeHeHHA Npu MOTHOMNd- 
JuTe raMMaro6y.inHa. 


6) Knemesoh aunnedhauanrt. 


VMisyyenne SmMZeMMOJIOrMH, a TaKKe MeTONOB mpomustakTukn 
ACYCHHA KNeIEBOTO SHedamtuTa onpewenaetca, B MepBy1o oue- 
peAb, BOMpocaMu KpaeBoH maTomoruu. Pa3spa6orKa sto npodse- 
MaTHKH JOJUKHa HTTH B CJIeXyIOUlMX HalpaBeHHAX: a) KIMHHKO- 
naSopaTopHad AMarHOcTuKa pa3HBIx (opm d9HLedanuTa, TO CcBA- 
3aHO, B YaCTHOCTH, C NOJIYYCHHeEM HOBBIX HW IWMPOKHM HCHbITaHHeM 
PaHee MPCMIORKEHHbIX WHarHOCTHKYMOB; 6) ucmbiTanne scbcbexTus- 
HOCTH CBIBOPOTOYHOrO H Me€MKAMeHTOSHOrO JIeyeHHA, B) H3yyeHHe 
NPOTHBOKJICIIEBbIX CPeACTB. : 


B) BeweucrTso. 


TIpo6mema 6emtenctaa mMoxer MpH HEKOTOPHIX yCJIOBHAX NpH- 
OOpeTaTh 3HaYHTENbHYIO AKTYANBHOCTS JIA OpraHoB 34paBooxpa- 
HeHHw, B CBA3H C 4eM pa3pa6oTKa ee JOMKHA MpomosmKaTocA. 
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Paspa6otKa JaHHOl MpOOMeM JOMKHA ObITb HaNpaBsleHa Ha yCO- 
BepIeCHCTBOBaHWe aHTHpaOuyecKHxX BaKUHH M Ha M3yyeHue NpH- 
poOMbl OcOKHeEHHH (mocTBakLLHHaJIbHble SHLeEPaJOMHIJINTbI) MOCce 
aHTHpaOv4ecKHX MpHBUBOK. Bomblioe 3HayeHHe HMEET BbIACHeHHE 
MeTOAMKH TIPpHBMBOK, HX pOJIH, KaK CeHCHONJIM3Mpyloulero = opra- 
HH3M areHTa, 3HaueHHe Oca6/IAIOWLHX MOMCHTOB B Ppa3BHTHH OC- 
AORKHEHHK HT. A. 

Ucnonuutresnu: JlenunrpagcKui um. [acrepa, Kylt6ni- 
wesckul, Toppxosckui, Tomcxua, Omcknit, CpepaoBcKH, Poc- 
tosckull H/Jlony VIMI"u; 1-4 Mockosckuh, 1- JlenuurpaacKun, 
Upxyrexui, Xa6aposckul, KyfOpnuescxun, MosoToscKHi, Om- 
cxuli, Tomcxult, Baumupcxult, Cmoenckuit nu HosocuOupcxuk 
MeJMHCTUTYTEI. 


23. DuuWeMHY4eCKHH renaTHT 


BaxnHefiilluMu 3a20a4uaMv B M3y4eHHH SMUAeMHUeCKOrO renlaTH- 
Ta HW Mep Gopb6nl c HUM ocTaloTca: 1) noucKH Aa6opaTOpHOn AM- 
ATHOCTHKH STOH HH(eKUMH, OCHOBAHHOA Ha cmeuMpuyecKux MeTO- 
max, MeTOmaX olpemeneHua (PYHKIUMOHAT_HOTO COCTOAHMA NeveHH 
H Apyrux, MpeqoxwKeHHBIX B NoOcmeAHee BpeMA; 2) KHHUYECKOe 
usyyeHue ocoGeHHOCTeli TeYeHHA OTe/IbHbIX POpM 3a00meBaHHH, 
9(deKTHBHOCTb HOBbIX MeTOJOB JICUCHHA, noka3aHHi K BbIMHCKe, 
TWaTeIbHbIe NocelyoulMe Ha6mMOReHHA 3a mMepeOoeBuMH, 
3) BbINCHeHHe paCMpOcTpanHeHHOCTH 9MKmemMMuecKOrO = renaTHta, 
MCTOUHHKOB HM MyTe ero nepedayv, MpOAOJKHTEIbHOCTH 3apasHO- 
ro nepHoma H 9PPeKTHBHOCTH MPeANOKEHHELX Mep 6opbbnl. 

Ucnonunuteanu: MOHYMKY, Mockoscxni MOMI, Cpepa- 
nopcKui, Capatosckui, ToppKosckni, Pocrosckuu, ApxanHfedsib- 
cxui, Mpanosckni, XaG6aposcKul, UnTuHcKwA MeMHCTHTYTHI. 
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ITPOBJIEMA Ne 8 


KPAEBAS MATOJIOTHA H SNUAEMHONOrNA 
Pasnea I. HENTOCHHPO3 


3a MOcNenHHe JeCHTh eT U3y4eHHe Mpob6emMEI AeNTOCHHposa 
B PA€ HHCTHTYTOB MOJyuHIO cepbesHoe pa3BuTue. Bce 6onee 
yTOUHAeTCA reorpaduyeckoe pacnpoctpanenve uNeKUHN B Kpaax 
H OOMAacTAX pecityOUKH; yCTaHOBMeHbI HOBbIe THUNB BOS6yANTeNe! 
AeNTOCNHpo3a y JOMeH HU MUBOTHBIX; MPeMIOKeHO HeECKOMBKO 
KaCCHPUKAUMOHHEIX CX€M JICMTOCMUPO30B, 4TO, HECOMHeHHO, 06- 
jerdaeT H3yueHHe MHeKUMM M NOMOFaeT B MpaKkTMYecKOH paboTe 
u T. 2. B pesynprate uccneqopaTeIbcKux pa6or MpH3HaHo, 4TO 
ACNTOCNHPO3 OTHOCHTCA K HHMeCKUMAM C MPHPOAHOH OYAFOBOCTHIO. 

Sa6oleBaHue JenTocnupo3om Tpe6yer sHepruyHoh cneunduye- 
CKOH MpobunakTHKN, TaK KaK NPHHOCHT OoONbUION yulep6 9KOHOMH- 
Ke MoOpaKeHHbIX pahouos, B naane BeipasorKH Mep npodumaKTuku 
u Oopb6bl c AenTocnupo30m B OY¥arax npemnoxwena wu peau30Ba- 
Ha B MPOH3BOACTBe AeNTOCNUPO3HAaA BaKILHHa. 

OHakO, HECMOTpA Ha HECOMHeHHble ycnexu B W3y4eHHH yKa- 
3aNHOW MpoOsembl, elle HMeeTCA pA MeCTHOCTeM, B KOTOPEIX pe- 
rUCTpHpyeTCH 3HaUHTeJIbHaA 3a60/CBaeMOCTb JOTeH HW MKMBOTHBIX. 
OTO Tpe6yeT NastbHeHiwero H3VUeHHA STHOIOTMH, KaccHbuKauny, 
AMaTHOCTHKH HM CHeunHYecKOH MpodusakTHKU JeNTOCNMpoO3s0B c 
WeIbIO CHHKCHHA 3a60OJleEBAeMOCTH JeNTOCNUpOsOoM JO MMHAMyMa 
H JIMKBHalHu ero B HeKOTOPHIX OUaraXx. 


1. DTHONOrHA JeNTOCHupO3a 


SHanve STHOMOTHYeCKOH CTPyKTYypEI JeNTOCNMpOsHBIx 3a6o07e- 
BAaHHH YeIOBeKa WH XKMBOTHBIX B Kpae HEOOXOAMMO AA MpaBHsb- 
HOH WH CBOCBPeMeHHOM WHAarHOCTHKU MeNTOCNHPOSHbIX 3a6oseBa- 
HH, a TaKXKe COBeEPIICHCTBOBaHHA MeTOOB crelluduyecko mpo- 
PulakTuKH HW Tepanun senTocnuposa. 
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Ucnoauutrean: Jlenuurpagckui um. Ilacrepa, OMCKHH, 
Tipumopcxui, Pocroscxudé WMOMP, KpacnogapcKaa Kpalicau- 
STIMACTaHIHA. 


2. Wsyyuenve npuponHon o4aroBoOcTH MeNTOCNMPO3OB 


Sanauy v3y4eHHA MpHpOAHOM oUaroBOcTH ceILCKOrO Ge32KeU- 
TYIIHOFO AenTocnupo3sa CMeAyeT CUMTATb BECbMa AKTYaJIbHOH, Oco- 
6eCHHOCTH MPHPOAHIX OYaTOB OesxKeJTyWIHOrO AeNTOCMMposa OlIpe- 
JeIAIOTCH, B OCHOBHOM, IIPHpOAHbIMH YyCJOBHAMHM TeppHTOpHH, 
CyIeCTBOBaHHeM TeX HIM HHbIX BHMOB FpblsyHOB — HCTOUHHKOB 
HHeKUMU, a Tak?Ke XO3AACTBCHHOM AeATeJIbHOCTbIO HeJOBeKa, 

Vcnonuutean: Jlesuarpancxuh um. Tacrepa, Omckunn, 
TIpumopexui, Pocropcxni# MOM, Kpacnogapckas Kpalican- 
sMACTAHUHA. | : 


3, JiMarnoctuka W MpodpwAakTHKa MenTOCHHPO30B 


Cymectaylouive MeTOAbI Ma6opaTOPHOH AHaTHOCTHKH JICNTOCHH 
po30B, HECMOTpA Ha BBICOKYIO CIeWMPUYHOCTh HX, NOSBOJAIOT 
CTABUTh JHarHo3 enrocnuposa He paHee 6—8 AHA 3aOoleBaHHaA. 
Heo6xonuMo U3bICKaHHe MeTOZOB AaOopaTOPpHOK WHarHOCTHKH, KO- 
TOpHle MO3BOMMIM Obl AWAaTHOCUMpOBaTb JlenTOCNMpos B MepBbIe 
niu 3a6oepanua. Hapamy c 3THM, OUCHb BaKHO pa3spaOoTaTb 
MeTOZbl ceposlormueckOH AHarHOCTHKH C YOUTbIM aHTHreHOM, TO 
pa3pelluso Obl WIMpOKO MO/b30BaTbCA CepOANarHOCTHKOHM B NepH- 
cbepruecKkHxX a6opaTOpHAX. 

B nocnenHne gBa rosa cneuwuduyeckad NpopustakTuka JenTo- 
CMHPO3HOH BaKUMHOM BXOJUT B MpakTHKy 31paBooxpaHeHAA, MOS 
TOMy HeOOxouHMa MpoBepKa TIM AeMHOJIOTHYeCKON ScpPpeKTHBHOCTH 
lpenapata Aid OMeHKH ero KavecTBa MW YCOBEPLIeHCTBOBAaHHA. 

Ucnonuuteau: Jleanurpanckui um. Ilactrepa, OMckuHH, 
TIpumopcxui, Pocroscxut MOM, KpacwomapcKas Kpalican- 
STIMACTAHUHA. 


Pasnen Il. SHAEMHYECKHH 306 


Tlpo6.1ema 3HAeMMYeCKOrO 3006a ABIACTCA WIA PC®CP axty- 
anbuok. B wecrof matuseTKe MpeACTOHT OCBOHTb OOWIMpHbie Mpo- 
cTpaHcTBa, B YaCTHOCTH HOBBIM yFOAbHO-pyAHbI = paviou 1OKHOK 
Axytuu. Yxe NpHcrynmeHo K CTPOMTeVIbCTBY KpynmHenwux ruspo- 
anexTpocranunii Ha Aurape u Exnucee. OcBaupaloTca UeJIMHHBIC 
semi B Cxu6upu. Byavr ocBoeHbl! panoHbl NOMMMeTAJJIMYeCKHX 
pyA Sa6ahikasba u T. A. 

BonblutvHcTBO 3TUX MECT, B CMY MOUBeEHHIX YCIOBUH, AB.IAIOT- 
cH palionamn 2HAemnuecKoro 306a. OTCYTCTBHe TOUHbIX MAHHEIX O 
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PaclipOCcTpaHeHHW JHAeMHYeCKOrO 306a NO OTACIbHbIM O6acTAM 
JIMIaeT OpraHbl 3ApaBOOxXpaHeHHA BO3MOMKHOCTH MNaHHpOBaTb 
MORHYIO NpodusmakTuky HaceeHua, 

B mopaxkeHHblx 9HAeMHYeCKHM 3060M paiioHax HayT 6ombutue 
cTpoliku. Ha sTo crpovTesbcTBo co Bcex KOHIOB Co1o3a npHe3xKa- 
OT JECATKU THICAY MOMeH, CBOOOAHEIx OT 306a. Bano M3y4HTS 
BJIMAHHe Ha HUX MpeOblBaHuA B 3aBEMOMO SHACMHYECKOM MeCTHO- 
CTH, HaHTH HanOonee scdekTHBHble Mepbl MpodusakTHKU 9HLeMu- 
yecKkoro 3064. 

B pa3ubix aciekTax u3yyaeTca 3Ta npo6jeMa B MeAHUHHCKUX 
MHCTHTYTaxX. OHaKO, HEXOTOPble H3 YaCTHBIX TEM ABJIAIOTCA OTO- 
PBaHHbIMH OT OOLero COCTOAHHA BOMpoca 3HAeMHYeCKOrO 306a H 
NOKa ABJIAIOTCA TiPaKTHYeCKH MaJIO MOe3HbIMH. B cBaA3H C STHM 
MCAHHCTHTYTaM HeOOXOAMMO NIpexyCMOTpeTb Mpermae sBcero opra- 
HH3auHlO MACCOBbIX OCMOTPOB HaCeJICHHA JWIA U3yYYCHHA COCTOHHHA 
ULHTOBHAHOH XKele3bl, 3a00IeEBAeCMOCTH Z2HAeMHYeCKUM 3060M H 
COCTABJICHHA KapT O¥aroB 3HAeMUuN. K MaccOBOMy OCMOTPy LLHTO- 
BHDHOW *Kelesbl y HaceseHHA HEOOXOLMMO MIpuBIeub, Kpome Hay4- 
HbIX COTPYAHHKOB HHCTHTYTOB, MeCTHBIX Bpaveli H CTyZeHTOB — 
BBIITYCKHHKOB, NOCJI€ COOTBETCTBYIOLMErO HHCTPyKTaKa. ITO NO3BO- 
JMT JaTb KIMHMYECKYIO XapaKTePHCTHKy 3ZHAeMHYeCKOrO 306a HK 
BBIABHTb MECTHOCTH, HyK]aloulveca B MOQHOH npodusaKruke. 


1. H3yuenne pacnpoctpaHenHoctn 306a 


Sanauel paOorl ABAAeTCA BbIABICHHe HOBBIX MO 9HeMH4eCKO- 
My 300y HaCeJIeHHBIX MECT B HeAX CBOeBpeMeHHOrO BBeZeHHA 
NPOTHBOSOOHBIX MeponpHaTHa. Heo6xoqHMo mpexycMorpern opra- 
HH3aIHIO MACCOBbIX OCMOTPOB HaCe@JIeHHA DJIA H3YYCHHA COCTOAHHA 
UIHTOBHAHOM 2Kese3bl, 3a60eBAaeMOCTH 3HICMH4YCCKHM 3060M H 
COCTABJICHHA KaPT OYATOB SHACMHH, LIMPOKO HCNOb30BaTb Npou- 
JAKTHYCCKHE OCMOTPbI HaCeICHHA MIPOMBIWICHHHIX paHoHoR Hu 
CeJIbCKOrO HaCeJICHHA, a TaKKe NPOBeCTH M3y4eHHe 306a y serTeii 
MJaqivero W UWKOJIbHOrO BO3spacta. U3yuennio NoaeKUT TakxKe 
yYacTOTa 3004 B 3a4BHCHMOCTH OT MUrpalluM HaceleHua, meucbHOli 
M MpodusaktTuyeckoh padoThl H H3MeHeHHA yCOBMi %KU3HH Hace- 
“eHHA. B yacTHOCTH, Ha OomblWUX CTpOHKaX, Kya co BCeX KOHIOB 
Cosetckoro Coio3a Mpve32KaloT JeCATKH THICHY WORell, BaxKHO H3y- 
4YHTb BJIMAHHE Ha HAX MpeOblBaHHA B 3aBeEXOMO Z3HIeCMHYHOH Obsla- 
CTH H HaHTH HavOovlee adcexTHBHbie Mepbl NpoduakTuky dHTe- 
MuyecKOrO 300a. Heo6xoqHMo Nposou KUT U3y"eHHe 306a, HauH- 
Ha C paHHero HeTCKOrO BO3pacTa, C yYeTOM PeaKTHBHOCTH Opra- 
HH3Ma OOJIbHBIX, 

HMcnonanutesan: Bee MCAHHCTHTYTbI, pacnoOsO*KeHHpIe B 
palionax 3060HoH sHgemuH, Mocxosckni, SIpocnaspcKuit uv Bpsn- 
CKHH O63 2paBOoTAeNHI. 
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9. JTuo10rua HW MaToreHe3s SHAeMHY4eCKOrO 306a 


a) Onpemerenua B pa3sIMUHbIX MPHPODHBIX OODeKTAX (B 104- 
Be, Bose MU MpomyKTax NHTaHvA) COMepKaHUA MOJla B BOSMOMKHBIX 
H CYIWeCTBYIOWIMX OUaraxX SHAeMHYECKOO 306a HeOoOxOAMMb! AAA 
yCTaHOBJIeHHA CTeMeHH HONHOM HeMOcTaTOUHOCTH B Mpupose, a 
TakoKe COOTHOIWeHHH ero Cc APyrMMH XHMHUECKHMH SJEMCHTAMH 
JIA BbIABJICHHA AGCOJIOTHOH HIN OTHOCHTebHOH HOTHOHM HeOcTa- 
TOUHOCTH, YTO HMeeT HaydHoe HW NMpakTHYecKoe jeue6Ho-npoduak- 
Tuueckoe 3HaueHve Ayn GopbObnl Cc 9HAeEMMYeECKHM 3000M. 


MUcnonuuteau: WMncturytT cauntapuu 4 PHrHeHbl MM. 
Spucmana, Kpacnospcxuy, Uenn6uncknh, Untunckni, Bsaarose- 
wencKni, Cpepazsoscknit, Apxytckni, MomotoscKun, UKasJIOoBckHi, 
Voxesckni, Kasancxuit, Tcppkoscxni, Cepepo-Ocetunckun, JVare- 
CTaHCcKHH, CTaBpomouibCKHH Me€AHHCTHTYTHI, 

6) Vayuenne 306a, kak OHO-reOoXHMH4eCKOH SHAeMHY, Tpeoyer 
BCECTOPOHHeroO H3y4eHHA cpedbl B paloOHax ero pacnpocTpaHeuHA 
B cBeTe yueHia BepHackoro 0 MHKPOSJIeMeHTaXx (6pom, mrTop, 
VON, CTPOHUMH, KaJIbuHH, KOOaJIbT, 2KeJE3O, Marni, MojwH67eH 
M Op.). 

Ucnoauutresan: Csaepanoscxuin, Upxytckus, Ka3ancknn, 
Vpanosckuit un ToppKoBckHi Me@AMHCTHTYTHI. 

p) CaHuTapHo-rHurHeHHueckHit cpakTop B pa3BuTHH 300a NDHS- 
WaeTCA MOUTH BCeEMM, HO OH HemocTaTOUHO KOHKpeTH3HpoBaH. Cule- 
aye? W3y4uTb Mpupoky HeOarompHATHbIx akTOpoOB, o6yCJIOB.1H- 
BAIOINMX BOSHUKHOBeHHe 306a (XHMMUeCKHe areHTbl, TOKCHHbI Pas- 
JHUHOFO NpOHcxOKMeHHA, OakTepHaJIbHble Hauala, BUPYCbl U T. q.) 
JIA UX yCTpaHeHHaA. 


Mcnoauuteau: Mnucrutyt caHuTapHH uw rurneHbl HM. 
Spuemana, Kasauckui, JienaurpaacKui cau. rHr., CBepAJOBCKHH, 
VMipxytcxuii, Uxanoscxnit, Cepepo-Ocetuuckni, Spocmasckui Med- 
uucTuTyTE; Bpanckuit nv ApocwascKuh oO130paBOTAeVIbl, 

r) Paspa6oTKa HanOonee pallMOHaJIbHbIX MH39T B MeCTaXx 306- 
HO SHICMHM Ha OCHOBAHHH cOMOcTaBseHHA 4“acTOTH! 306a y pas- 
JIMMHBIX Ppyn HacesleHHA. 


Ucnonuutean: Toppkosckui, Cpepagnosckuh, Ka3aHcKun 
u UpkytcKui MeAMHCTHTYTH. 

mn) Visyyenne MeXaHH3MOB MH@eKIHOHHO-TOKCHYeCCKOTO BJIHA- 
HMA Ha HepBHy!O CHCTeMy MOKa3aJI0, YTO ee TpodHyecKkand yHK- 
UMA HMeeT BarxkKHeliwee 3HaveHHe B TeEUCHHH HM XapakTepe pa3Bu- 
THA MaTosoruyeckoro mpomuscca. Heo6xoquMO H3y4HTb POJIb HEPB- 
HOf CHCTeMbI KaK B 3THONOTHH 300a, TaK H B Pa3BHTHH HSMECHE- 
HH BO BCeM OpraHH3Me MpH 306e H KpeTHHH3Me HU, B YaACTHOCTH, 
B Pa3BHTHH BTOPHAHIX perpecCHBHBIX WH NpomMpepaTHBHBIX Mpo- 
1leCCOB B 306HO-H3MeHeHHOH WIHTOBHAHOHM xKese3e. 
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Mcnoauutean: Kasancxui, Cpepanoscxui u KyOanckuit 
MC AHHCTUTYTHI. 


3. KaHHHKa H MOpdbonorMyeckHe OcoGeHHOCcTU 9HIeMHYecKoro 300a 


Visyuenne oco6ennocteli 306a B OTHOWeHUN runo- 4 rHMepTu- 
PCOHTHbIX MPOABJICHHM, HaJIMYHA KPeCTHHH3Ma, aHemull, comyTCTBY- 
OUNMX 3aOOMeBAHHH UMeeT LeIbIO yCTaHOBATh HaHOomee palino- 
HaJIbHbIle MeTOApI JeveHna. TloanexuT TakxKe W3y4eHHIO COCTOAHHe 
PaSJIMYHbIX CHCTeM (HeEPBHOH, cepmeyHo-cocygzucToH 4 mp.) y 
OouIbHBIX 3060M. Visyuenue ceKuMOHHOrO MaTepHama mo3BOAUT 
BBIABHTb KPHBYIO BeCa WMTOBHAHOM Kee3bI TO BO3PaCTHbIM Ipyli- 
aM W YacTOTy THMepmis3sun uw 9MOpHoOsactom, M3yyenue  naro- 
THCTOMOPHYeCKHX OCObeHHOCTeH 3064 B cBeTe Npo6eMbI HepBH3Ma 
HM€eT OFrPOMHOe 3HaveHHe B TOHHMA@HHH CYLIHOCTH 306a. 

McnoaHuteau: Bee meaBy3n B palionax s06nof anze- 
mau HW MockoscKn o613qpaBporyen. 


4, Jleuwenve u npodunaktuka 306a 


[lnanupyetca paspa6otka Han6omee adekTuBHEIX MeTONOB u1e- 
YeHHA HONOM pa3HbIxX POpM 306a, B 3aBHCHMOCTH OT ero MOpdo- 
MOPMYeCKHX OcOOeHHOCTeH WH (YHKUMOHAMbHBIX nposBeHnit. Tpu 
XUPYPIrM4YCCKOM JIeVeHHH HeOOXOZHMO BHeApeHHe HOBOM MeTORMKH 
O. B. Hnkxomaepa wu yuer pesyabtaTos onepaunii (c mocwreLyrouler 
HOMHOM MpopusaKkTuKkon). TaaBnoll saqayelt pa6orsl apaserca wWH- 
POKCe BHeApPeHHe STOTO MeTOa C BbIABJICHHeEM HM CTPOrHM yueTOM 
Pe3yIbTATOB MpPOTHBO306HOH mpodustakTuKH. Heo6xogumo TrakxKe 
paspaOoraTb pa3sHYHble BapHaHTbI HCMOMb3OBaHUA CTApbIX M€TO- 
MOB JCYeHHA HW MpopurtakTHKH 306a (HOAMpOBaHHe mHWH, wan 
MT. J.). 

McnoanutTenu: Bce megpy3p B pafionax 306n0 3Hme- 
Muu WH Moco63qpasorzen, 
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MIPOBJIEMA N 9 


HOHH3UMPYIOIWEE W3SJYYEHHE HW EFO NPHMEHEHHE 
B MEJMUHAHE 


3a 60 neT, KOTOPbIe MpOWIH CO BPeCMeHH OTKPHITHA PeHTreHo- 
BHIX Ny4eH HU ABJIEHHA PpaHOaKTMBHOCTH, HaydHam peHTTeHopadHo- 
OTHA Mpometana OObUIOH MyTb. Bce BHbl HOHM3Hpylollero H3- 
yYeHHA B HacTOAMee BpeMA HaXxOAT ce6e camMoe LHpOKoe NpH- 
MeHeHHe B pa3vIHYHBIX pa3sqewax MeAMIMHbI. 


34 moceAHHe TOMbI 3HaYHTeIbHO ycCuuIMsach TexHMYeCKad 6a- 
34 PeHTTeHOPaNHONOTHM, CO3MaHb! MOMIHbIe PeHTTeHOANATHOCTHYC- 
cKHe, peHTreHOTepaneRTHYecKHe aliMapaThl, TeseraMMaycTaHOBKH 
UT. 0. YBeMMUHIOCh KOM4eCTBO PaLHOAaKTHBHbIX H3OTONOB, MPH- 
MeHAeCMBIX B MejlMuUMHe. TiponuKaloujee H3yyeHue HCOIb3yeTCa 
He TOJbKO B WeIAx WHarHOCTHKH HW AyyeBoro JICHeHHA, HO A AIA 
H3yYCHHA CAOKHLIX PUZHOJIOTHYECKHX MPOUECCOB, AIA HSyHeHH 
(byHKUMA pa3IM4HbIX OpraHOB HM CHCT€M Kak B HOPMC, Tak MB 
naTOOrHH. 

B npo6meme <«Mounnsupytoliiee u3lyyeHHe H ero IIpHMeHeHHe B 
MeMUMHe» MpeMycMaTpuBaecTcA SKCIICPHMeHTaJIbHaA pa3pa6oTKa 
BoMpocoB 6voloruyecKoro MelcTBHA BCeX BHOB MpOHHKaIolero 
W3JIVYCHHA Ha KUBO OpraHv3M B WeJIOM, Ha OTMeJIbHbIe ero Opra- 
HbI H CHCTeMBI, a Tak>Ke Ha ux dbyHkunH. LWupoKko cTaBuTca M3y- 
yeHHe JiyueBoH 6oe3sHH. 

IlpenycmoTpeHo usy¥eHve Bompocos opraHH3alun heHTreHo- 
pagvonornyeckon cryx6nr B PC@CP. 

Kpome Toro, CTaBHTCH 3aa4a U3y4eHHA Pa3JIMYHbIX METOAIB 
HM CpeACTB, MpeAOTBpPallaloulux HWM YMeHbLIAlOWIMX yleicTBue HO- 
HH3HPyIOWlerO U3JIYYeHHA M AKTHBY3MPYIOWIHX 3alllMTHBIe CHIBI 
opraHHu3Ma. 

Hameuaetca fasbHeliiiee u3yyeHve NPUMeHeHHA NMpPOHNKArOUle- 
rO H3qyyeHHA (PeHTTeHOBHIX ye, WyyeH Panna WH PawdoasTHB- 
HBIX BellleCTB) C HeIbIO AMarHOCTHKH HW Tepanvy Pa3sJIHYHbIX 3a60- 
JeBaHHn, 
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B cBi3M C TeM, 4TO pa3BHTHe peHTreHopagHoOOrun TeCHO CBA- 
3aHO C COCTOAHHCM TeXHHYeECKOH O6a3bi, HeOTIOKHOR 3anauelt 
ABIAeCTCA PaspaOoTKa HOBbIX KOHCTPYKUMA alapatos u mpueno- 
coOseHul, uTo OyeT cnoco6cTBOBaTb M3bICKaHHIO HOBbIX, 60.1ee 
COBEPUICHHbIX METOAOB HCCIeAOBaHHA WM JeYeHHA; 9STOT paszen 
Hay4HO-HCCAeMOBaTebCKOH paOorbl TaxxKe HaXOAUT cBoe OTPaxKe- 
HHe B yKa3aHHOH npo6jeme. 


1. Bonpocni cnewudwunoctu uw HecneyMdHuHOCcTH jelcTBUA pa3- 
AMMHBIX BAOE HOHMSHpylollero H3IyYeHHA (3KCNCPHMeHTaJIbHbIEe 
HCC.1€Q0BaHHaA ) 


YlawHad “acTHad npo6eMa NocBallena KAMAMKO-peHnTreno.0- 
rHYeCKHM HaGJIOMeCHHAM MM MaTOMOrO-aHaTOMH¥eCKHM UCCuIeEnOBa- 
HHAM MpH MpPHMeHEHHH MeTa/IbHbIX H CyYOMeTAMbHBIX 203 HOHH3H- 
pyloulero H3JlyuYeHHa B SKCMepHMeHTe. Kpome toro, npo6sema cTa- 
BHT CBOeH 3aqauei M3yyeHue GuOMOTMYeCKMX AKTHBATOPOB, Kak 
aktTopos, cnoco6cTByiomux sipdexTuBHOCTU npodusaKTHuecKHx 
HM meueOHbIX MePONPHATHH Np NpHMeHeHHM HOHU3Mpy.OWero H3y- 
ueHua. B mpoOseMy BKIOUCHBI TakxKe BOMIpOcE! SopH6el c ob6ulel 
M M€CTHOH peakuMeH Ha OOlyueHHe KaK B SKCIEpHMeHTE, TaK HB 
KJIMHHKe. 


Mcnoanuteau: Mockoscxuii rocyzapcrpennnii HayyHo- 
UCCMEMOBATeEMbCKHH WHCTHTYT peHTreHOMOrHM HM paaHONOrTHH uM. 
B. M. Mosorosa, 1 4 2 Mockoscxve MeqMuMHcKHe wu Mockos- 
CKHH MeJMUMHCKHM CTOMATOJOrM¥eCKHH HHCTHTYTHI. 


PekomeHayemble TeMiI: 
a) VisMeHenna co CTOpOHEI opraHa 3penna pH excTBun Ho- 
HHpyroulero H31y4eHHA. 


Mecnoauuteanu: I-% Mockoscxuii mequuctutyt, Mockos- 
CKHH MHCTUTYT uM. TenbMrovbua. 

6) Buausnue usmyyenua Ha TeyeHHe GepemenHocTH Kt pa3BuTHe 
miofa. 


McnownutTrean: I-% Mockoscxui menquinucKny MHCTHTYT, 
Mucrutyt peutrexosorum mw pagnonoruu uM. Mosortosa. 

B) Hsayyenve Banana MOHM3HpyloUlero u3aydeHUA Ha KOHCep- 
BHpOBaHHylO KPOBb HM KPOBO3aMeHHTEJIN, 

McnoamHuteau: Jlenuurpagckui muctutyr nepemuBanna 
KPOBH. 

r) Bansanve MOnM3HpVIOUlero H31yueHHA pasnHuHO MHTeHCHB- 
HOCTH Ha COCTOANHE CeHCKOMMH3aNHM HW TeYeHHe OKA. | 

Mcnoauuteap: IJ-% Mockosckni mequunackui HHCTHTYT. | 

m) BAMAHHe HOHMSHpyiOWIMx w3TyyeHHH Ha MpoHHWaemocTD 
COCYROB MH HeKOTOpPble BO3STeHCTBHA, HaNpaBJeHHble Ha ee BOccTa- | 
HOBJIeHHe. 
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Hcnonuutesau: JlenunrpadcKun MHCTHTyT TlepeJIHBaHHA 
Kposu, MuctutyT pextTresosiornn wu paguosornu um. B. M. Moso- 
TOBA. 


2. Tipamoe uw Henpamoe WevCTBHE Pa3NHUHbIX BAXOB HORH3HPylO- 
wero H31yueHua (9KCNePHMeHTaAIbHble M KIWMHHYeCKHe HCC eN0- 
BaHua ) 


lo nacroatlero BpemMeHnH Kak y Hac B Corse, Tak 4 3a py6e- 
*KOM elle HeOcTaTOUHO H3yeHb! HeKOTOPble Bompoch! 6noOTHUe- 
CKOTO JeHCTBHA HOHU3UPylOllero H3JIYYeHHA, KaK, HallpHMep, ps- 
Moe H Henpsimoe MeHCTBHe HOHH3HPylolllero H3JIyYeHHaA. 

Ucnonmuutenu: Mockosckul HaywHo-nccIeAOBAaTeMbCKHH 
HHCTHTYT peHTreHosoruu Hw paduovlorum uM. MosgoTosa. Jlenut- 
rpawcKHi HHCTHTYT MepeIMBaHHA KPOBH, HHCTHTYT CKOpOr M0M0- 
wn AM. CxmudocosBcKoro. 


3. KuHHHKa H JeyveHHe Jy4yeBOH 00.1e3HH 


YuuTpipad WHpoKoe MpHMeHeHve MIPOHMKalollero H3/yIeHHA 
B Pa3/IMUHBIX OTPaCIAX [MPOMBILNVJIeHHOCTH H MeJHIIMHE, ocosue 
3HaueHHe MpHoOpetaeT H3yYeHHe H3MeHEHHU Pa3IHUHbIX OPraHoB 
HU CHCTeM NOX BAIHAHHEM HOHM3UPylollero u3syyenua. Kpome Toro, 
HeEOOXOMMO M3y4HTh TeYeHHe Pa3JIHUHbIX NaTOJIOFHYeCKHX [ipo- 
HeECCOB B YCJIOBHAX Ty4yeBOH OowesHH, 

PekoMeHAyeMble TeMBI: 

a) TeyeHue HeKOTOpbIX NaTOVIOrHYeCKHX MpOleccoB B YCJIOBAAX 
ayuepon OovlesHu, (pH TpaBMaTHYeCKOM MOBpeKACHHH KOCTHO- 
cycTaBHoro allmapata, KIMHMYeCKOe TeyeHHe paHeHHH opraHos, 
OprollHol u rpyAHO nomocTel u T. 1.). 

Ucnonuutean: I-% Mockospcexni u Kpachoapckui MeqHH- 
CTHTYTHI. 

6) Usyuenve dyHKUMH KPOBeTBOPHOTO allMapaTa C MOMOLLDbIO 
BBCICHUA PALMOAKTHBHBIX W3OTONOB Ip yueBok OonesHH (Hal 
PUMep, BKOVeHHe PaHOaKTHBHOTO *Kere3a B SPHTPOUATH KP5IC 
pw syyepok OomesHy). 

Mcnonaunutedb: JlesHurpayqckni HACTHTyYT mepeMBatHA 
KPOBH. 

B) XapakTepvcTHKa H3MeHeHHM OpraHOB KPOBETBOPeHHA UM HE- 
KOTOPEIX CBOMCTB KPOBH IIpu JIeveHHM JlyyeBolk OomesHH Cc MpH- 
MeHeHHeM, KpoBo3aMeHuTesen. 

MUcnonuuteab: I-4 MockoBcKHi MeQHHCTHTYT. 

r) KposoTouvBocTb H MOMbITKH ee JeveHHA NpA AyyeBon 60- 
nesHu. 

Ucnonuuteadtpb: Jlenxunrpagckuh UHCTUTYT NepeHBaHHA 
KpOBH, 

n) TipumMenenue HeKOTOpBIX BeLecTB Ip MepBu4HOn o6paoot- 
Ke paH, 3afpA3HeHHBIX paqMOaKTHBHBIMH H30TONAaMH. 
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Ucnoauuteapb: 1-4 MockoBckHH Me€MHHCTHTYT. 

e) Usyyenne mponeccos o6MeHa Ip Ayyesou Ooe3HH. 

Ucnoaunuteau: 1-% Mocxosckuli Meauuctutyt, 2-i% Moc- 
KOBCKHH Me@MHHCTHTYT, UHCTHTYT PeHTreHOMOrHH HW paMOvIOTHu 
um. B. M. Mo.toroga. 

*) Tleppuuuaa xupyprieckaa OOpaboTKa pak, COWeTAHHBIX C 
JYYeBOH OOe3HbIO. 

Ucnoanurean: HWucrutyr peutreno.oruu uv palvosoruu 
um. B. M,. Mounotopa, aHcTuTyT uM. CKsaMcocoscKoro, 

3) Metoybl ycKopeHva pereHepallMH KOCTHOM TKaHH Tipu re- 
pemoMax KOCTeli B YCJIOBHAX JIyYeBOH OoesHH. 

UcnowHutrenu: JlexHurpaackuii HHCTHTYT TpaBMaTO.10- 


rHH H OpToMedHun. 


4. Paspa6oTka MeTox0B KOMOMHMPOBAaHHOrO Ae4eHHA 310Ka4eCT- 


BeHHBIX OMyxOJeH JerkHX, HHWeBOLa, MpAMOH KHUIKH, KOCTeH 
HM JPyrhx AOKaIH3allHH 


IIpoOmemMa sleueHHA Paka iIMIMeBOa NO HacTOAUlero BpeMeliv 
ocTaeTca elle He pa3peuleHHoH. Coueranve poTalMOHHOTO MeTOAa 
peHTreHoTepanhHH H BHYTPHIIHUICBbIX AMINKaWHH paqwoakTUB- 
HbIX H3O0TONOB MOXKET aTb ONaronpuATHble pe3yptaTHl. HyxKza- 
IOTCA BO BHHMATeJIbHOM JlaJIbHeHUIeEM H3Y4eCHHH H MeTObI peHtre- 
HopayvotTepanuu Onyxoulen JI@TKHX, MIPAMOLM KUUIKH, KOCTeH u Apy- 
rHX JOKaJIH3allHun. 

HcnoauHuteanu: TocymapcTBeHHbii HWay4Ho-ncceq0Ba- 
T@JIbCKHH OHKOJIOPHYCCKHH MHCTHTYT uM. Teplena u rocyzapcrTBeH- 
HbIH HAYYHO-HCCIeOBaTeJIbCKHH WHCTHTYT PeHTTeHO.JIOrHH H pa- 
muomorun uM. Mosotosa. 


d. TipHmMenenve pa31M4HbIX MeTOXOB peHTreHosornyeckoro (B 4a- 
CTHOCTH, TOMOrpadHyeckoro) Hcc.eqOBaHHA B KJIHHHKe 


[Ipo6sema mpeaqycMaTpuBaeT pa3spa6oTKy BOMpOocoB peHTreHo- 
WMarHOCTHKH Pa3JIHUHbIX 3ab60eBaHHH B HallpaBseHHH ycoBep- 
II€HCTBOBaHHA HOBLIX Me€TOJOB PeHTreHOJIOrHYeCKOTO HCCIeLOBA- 
HHA. | 
Tomorpaduyeckoe uccieqoBaHve O HaCTOSIero BpeMecHH Ma- | 
JO BHeApeHO B MpakTuyeckylo paboty. Mexazy Tem, OHO 3HauH- | 
TCJIbHO yJyulaeT MHarHOCTHKy saOoneBaHHH oOpraHoB rpyAHOL 
KJICTKH, KOCTHO-CyCTaBHOrO allilapaTa WM Apyrux opraHoB uw HYy>x- 

AaeTcCA B aIbHeHWeM YCOBeEpIeHCTBOBaHHH. 


Mc noawHuTesau: YocymapcrBewnpiat HayyHo-uccmeqoBa- 
TEJIbBCKHH HHCTHTYT Pe€HTreHOJIOrHH WH paaMomoruu um. B. M. Mo- 
aoTosa, Jlesuurpagckui TU LYB. 
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6. Paspa6oTKa MeTogx0B durooporpadun aaa uccaenoBaHna pa3- 
JMYHBIX OPpraHOB HW CHCTeM, B YacTHOCTH — penTreHouiornyeckoe 
M3yueHhe MpodeccHOHaIbHbIX 3a60.1eBaHHit 


Dsrooporpaduyeckoe UCCIENOBAHHe ABJIACTCA OCHOBHBIM MeTO- 
AOM BHIABICHHA CHIHKO3a HW APyrux npodeccHoHadbublx mopaxe- 
HHH. Kpome toro, drooporpaduyeckuh MeTOR WomKeH NOvIY4HTb 
OWCHKy €rO 3HaYMMOCTH IPH BbIABJICHHM 3a60NeBaHH *KeTyOUHO- 
KHMUICYHOrO TpakTa. 

Mcnoanuteau: Mockoscknii canvtapenit wuctuTyT uM. 
Opucmana. 


7. PeHTrenomornueckoe u3y4eHHe NaTONOrMU AeTCKOrO BoO3pacTa 


AlomMkHbI ObITh paspaboTaHbl BOMpOck! OpranusallMH peHTreHo- 
AOTHYeCKOPO OOCYKUBAHMA JETCKOFO HaCeleHHA, BOMpPOCH KapAH- 
OJOrHYeCKOH PCHTTeHOJOrH JeTCKOrO BO3pPAacTa, CBA3AHHbIe C pac- 
MIpOCTpaHeHHeM PeBMAaTH3Ma, H MeTOAbI MpHMeHeHHA sy4HcTOH 
SHEPrHH JIA WHarHOCTHKH H JIeueHHA 3a607eBaHHH DeTCKOrO BO3- 
pacra. 

Mcnoauutreab: Mockosckui nayyHo-nccreqopaTeabckilit 
NeqwaTpHYeCKHH MHCTUTYT. 


8. Kontpactuble MeTOAbl HCCHeOBaHHA cepsedHO-cocyAMCTON 
CHCTeMbI HW WX KIMHMYeCKOe HPHMeHeHHE 


IIpo6emMa nocBalleHa HOBOH MeTOMHKe HM TeXHHKe B PeHTrei0- 
paquonoruu. Auruokapguorpadua fOKHa ObITD HCMOb30BAHA, 
He TOJIbKO JJIA HCCIELOBaHHA CaMOM cepsedHO-cocyAUCTOH cucTe- 
Mbl, HO H JIA W3yYYeHHA COCYAHCTOH CHCTeMbl MaIOro Kpyla KDO- 
BoOOpallleHuA, YTO MOKeT OOeTUTh BLIABIeHHe MOOpoKayecTEeH- 
HbiX H 3JIOKaveCTBeHHbIX 3a60NeBaHHH erkux, Ba3orpadua mo- 
%KeT ObITh MIPHMeHeHa JIA H3VYYeHHA HEKOTOPLIX MaTOMOTHUeCKiX 
mpoweccosp KocTeH. 

Mcnoauutenu: Yocynapcrsenupiit unctutyt pentreno.to- 
rHu WH pagMouoruy uM. B. M. Momnorosa, 2-% MocKxosexui Meau- 
WHHCKHH MHCTHTYT. : 


9. KorrTpactHbie MeTOXbI HCCIeMOBaHHA pa3sJH4YHbIx oprasos 
H CHCT€M HP NOMOWH BBeAeHHA Fra3a 


OnbiT 3a6piOuIMHHOrTO BBeMeCHHA fasa Cc ANarHOCTHYeCKOli 
LL€JIbIO MOKa3aJl, UTO 3TOT METOX 3HAUHTENbHO ysyuaeT peHTre- 
HOAMAaTHOCTHKY 3a60/leBaHHH MOWeK, HANMOUeUHMKOB, MeueHH, *KeuI- 
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uHOrO My3bipa M Apyrux opraHos 6plowHo nomoctu. Kpome Toro, 
MeTOM O6seruaeT PCHTTEHOMOFH4eCKOe BHIABICHHe BHYTPHIPYAHbIx 
onyxovlen. 

Heo6xonmuMa anpHeftuiaa yrayOneHHad pa3spaOoTKa 9Toro 
MeTOa Cc UeJIblO pacliMpeHua Kpyra MoKasaHuu K ero MpHMeHe- 
HHIO, 

Mcnonunutreanu: Kasancxnua TUJYB, Pasauckuh mequu- 
CTHTYT, TOCYMapCTBeHHBIM Hay4HO-HCCAeMOBAaTeIbCKHH MHCTHTYT 
peHTTreHooruu H pagHonornu uM. B. M. Mouorosa. 


10. Paspa6oTKa yHKUMOHAJIbHbIX METOAOB HCCJIeAOBaHHA C NpH- 
MeHEHHEM PeHTTeHOBCKOTO H3Jy4eHHA HW PaHOaKTHBHbIX H3OTONOB 


Mopdosornyeckhe HCCeqOBaHHA B PeHTTeHONOTHH NMoOwyIMIM 
WiMpoKoe pacmpoctpaHenue. Hapsagy c 3TUM, peHTTeHOsOrMyecKkHe 
(PYHKUMOHATbHbIe MeTOJbI elle He HalllvIM WIMpoKoro MpHMeHeHHA 
B Hay4HO-HCCeqOBaTeIbCKOM M MpakTuyeckoh paOore. PeHTreHo- 
KMMOrpaduA, NOAMrpaMMBl, cepHfinble CHAMKH M Apyrve nomobubIe 
MeTOAbI JOJOKHbI WIMpe MPHMeHATHCA B paboTe Hay4HO-HCCMeAOBA- 
TeJIbCKHX WH M@MHIMHCKHX MHCTHTYTOB. 

Mcnonauutean: Pocrosckwi HHCTHTYT PeHTeHOUIOrHH HU 
pagnonorun, Jleauurpanckui TM ZLYB, 1 nu 2 MocKkosckve MeAn- 
IMHCKHE MHCTHTYTHI. 


11. Dnektponnoe ycuseHHe peHTreHOBCcKOro H300paKenHnA 


Tina peuleHua MocTaBeHHOn 3aauH HyKHa KOHCTPyKUMA Ba- 
KyyMHOro Mpu6opa, C MOMOLIbIO KOTOPOTO MOXKHO pe3KO YCHJIMTb 
APKOCTh H30OpaxKeHHA Ha PCHTTeHOBCKOM 9KpaHe. [IpumeneHHe 
3Toro NpH6opa MosBOMUT BeCTH MpocBeyMBaHue B CAMaOO 3aTeEMHCH- 
HOM TIOMeLICHHH WAH B 3aTEMHEHHOM MOMeILCHHM, HO C HaCTOJIb- 
KO YMCHBUICHHBIM HalipsxKeHHeM B peHTTeHoBCKOH tTpyOKe, TO 
BpeHOCTb OT OG/IYYeHHA MpakTH4ecKkH yCTPaHsAeTCA. 


12. Mpumenenue GetaTpona B MeJIMIHHE 


Ucnoaunutean: YocylapcTsenubli Hay4HoO-nCcceqo0Ba- 
TebCKHUM HHCTHTYT peHTreHosorMH uw pawMonorun um. B. M, Mo- 
JIOTOBA. 

PentTreHopcKoe ualyueHHe, reHepHpyeMoe OeTaTpOHOM Cc 3HEep- 
THAMU B He€CKOJIbKO MMJIJIHOHOB 3JIEKTPOH-BOJIbT, OTJHUaeTCA CBO- 
eoOpa3HeMm paciipeseneHHa 103bl B OOAyYaemolt cpege. MakcuMyM 
Wosbl HaOmOMaeTCA He Ha MOBeEPXHOCTH, a B TulyOuHe Tela: ¥eM 
Soublle 9Heprus, TeM rylyOxKe pactionoKen MaKkcuMym Jo3bl. Uay- 
yeHHe JelicTBuA GeTATPOHOB Ha KUBOM OpraHH3M MO?KeT MpHBeCTH 
K pa3pa6oTKe HOBBIX MeTOAOB Tepanuu. 

Ucnonuutrean: Tomckxuk nu Ka3aHcKui MeQMHCTHTYTHI. 
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13. Paspa6oTKa annmapaTypbi AIA HCHOIb3OBaHHA PaHOaKTHBHbIXx 
W30TONOB C Weblo pasvorpadun 


CeppesHbiM 3aTpyAHeHHeM Mpv OpraHHsain peHTreHoHarAo- 
CTHKH ABJIAeTCH HEOOXOAMMOCTh B NOABOAKe TOKa OT AOCTa TOFHO 
MOMLHO SeKTpHYeCKOH ceTH. OTH 3aTpyAHeHHA oco6eHHO CKa3bi- 
BaloTCA MIpH OpraHH3allun peHTTeHOBCKON cilyKObI Ha cesie H Mp 
opraHHsallHu rlepeBHKHOM PeHTTeHOBCKON ciyKO6bI. Coss4aBa2Moe 
palHOaKTHBHBIMH W3O0TONaMH H3uTyYeHHe NPUHUWNHaNbHO = MOKCT 
6bITb HCHOIb3OBaHO JIA Wee AHarHOCTHKH. 

Ucnoauureab: YTocynapcTBeHHnli HaydHO-HCCeOBa- 
TeclbCKUii HHCTHTYT PCHTTeHOAOTHH WH paAMONOrHH HM. B, M. Mo- 
JIOTOBA. 


14. V3pickanue u paspaOoTKa MeTOJOB MpHMeHeHHA HOBPIX 
KOHTPacTHBIX BeWLeECTB 


B pentrenosoruueckon MpakTHKe JO HacTOALLeErO BPeMeHH TIPH- 
MeCHAeTCA OTPAHHYeHHOe KOJHYCCTBO KOHTPAaCTHBIX pemecTs. Tpe- 
6yeTcA PaCWIMPHTb YMCIO KOHTPacTHbIx BenIeCTS mn uCceLOBa- 
HUA CepseyHO-cocyAucTOH CHCTEMBI, AKeTHOTO y3bIpa WH MpoTo- 
KOB, GPOHXOB H APyFHX MOJOCTHEIX OPraHOB. 

Ucnonuutedu: TocykapcrBenunlli waydHo-HCcJle/OBa- 
TeJIbCKHH WMHCTHTYT PCHTTeHOJIOTHH H paHOMOrHH HM. B. M. Mo- 
jloropa. HayyHo-nccueqoBaTebCKHH XHMUKO-(papMalleBTHYeCcKHH 
MHCTHTYT. 


15. Paspa6oTKa HOBbIX THIOB JLO3HMeTPOB C NPHMCHCHHeM 
KPHCTaJJIOB 


Cuutes CyJIbHAHEIX MOHOKPHCTaJJIOB W3yNeH Cille BeCbMa He- 
OWHO, H OTeYeCTBEHHBIi ONBIT B 9TOM BONpOce HeOCTAaTONCH. Pe- 
3YAbTaTbI paOorTbl LOKHbI BbIPasHTbCA B COSAHH KPHCTaJIJIOB 
JUIA COOTBCTCTBYIONUINX (POTOSIeEKTPHYECKHX HCCJIeOBaHHH. 

Hcnonuurtean: YocymapcTBeHHbid Hay4HO-HCC1eoBe- 
TCIbCKHM HHCTHTYT PCHTTeHOJOTHK WM PadHOJOrHH UM. B. M. Mo- 
NoTOBa COBMeCTHO c UHcTHTyTOM 6uodusuKH AKayeMuM HayK. 


16. HeorsowKHad peHTreHOBCKad MOMOUb H ee OpraHHsalHOHHbie 
dopMbI 


3a mocnemune rombl Bce Soee BO3pacTaeT NOTpeOHOCTh B OP- 
raHH3allHH HeOTMORKHO peHTreHOBCKOH noMmoulA. B HacToALec 
BpeMA B OOMbINAHCTBE JeueOHBIX yupexmeHun Takad MOMOillb He 
OpraHHs0BaHa WAH HyKAaeTcA B peoprannsalluu. TlpeatycmaTpu- 
BaeTca pa3spaOoTKa MilaHa opranv3salHu HCOTJOMHOH PeHTTeHOB- 
CKOH MOMOLIM. 
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WMenoanuteau: Jlenuurpancxui uv Cramuucxnit TV LYB, 
JleHHHrpagckna cannTapHo-rurnennueckuit MeJMHCTHTYT, 


17. Tepeapuxnaa pelitrenod.rooporpaduyeckag cayKOa Hu ee 
OpraHH3auHOoHHble opmol 


B KpyMHbix ropojax tooporpaduyeckaa culyx6a moctaBmeHa 
B HaCTOAINEe BPCMA NO/AKHBIM O6pasoM; Hapsmy c 3THM, Ha nepH- 
depun tpe6yetcn peoprann3auna uv pacliHpeHve dulrooporpadnu- 
YECKOH CALYKObI C y4eTOM cnelMbukn oTmaeHHBrx pavouos, Kpait- 
Hero Cepepa, UeJIMHHBIX 3eMeNb HT. J. 

Mc NOAHAUTe AH: Tocyfapcrsenuptit HayaHo-nccneaopa- 
TeJIBCKHH MUCTHTYT PeHTreHOJOrMM HM padMolorun um. B. M. Mo- 
lOTOBa C MPHBJICYeHHeM TlaBHbIX peHTreHooros Awyralickcro 1 
TIOMeHCKOro Kpaes. 


18. Opranu3auua o3sumetTpuyeckos CAyKObI peHTrenopasHouorn- 
4eCKOH CTaHUMH O6a(Kpaii) 3npaBotaena 


Ilo MaTepvanam pa6orTsl o6s1acTHEIx KPaeBblX PCHTTEHOBCKHX 
CTaHUHH HeOOxXONHMO RaTb XaPakTeCPHCTHKY COCTOAHHA NO3HMeT- 
PHYECKOH CJLYKObI C TOUKH 3PCHHA OCHAeHNA PeCHTTeHOBCKOH ceri 
AOSHMETPH4ECKHM OOOpyAOBaHHeM, MonroToBKY KaNpoB Mo O3u- 
MeTpHu HT. A. Ha ocHopaHuu u3syyenna yKa3aHHbIX BOTIpOcoBR Oy- 
AyT paspaOoraHbl MeTrowuueckHe yKa3aHHa NO OpraHH3sallnn 103n- 
MeTPH4eCKOH CiyKG6bI C y4yeTOM pocra peHTreHopaganouornyeckolt 
CeTH H MOBbILEHHA TpeOoBaHHh To O6ecneueHulo ycrOBHti OXPaHbl 
Tpyqa mepconaa. 

McnoawuurtTean: locyfapcrBeHHbIi Hay4yHo-nccmeAoBA- 
TeJIBCKHM MHCTUTYT PeHTTeHOJIOrHH H padvouornn um. B. M, Mo- 
nuoTopa, Pocrosckult pextrenopamuouornyecknij MHCTHTYT. 
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[TIPOBJIEMA Ne 10 


MPO@®HJIAKTHKA H JIEGEHHE AHTHHbI 


Aurvua MH ce OCOXKHEHHA 3aHHMAIOT OAHO HS IepBbIX MeCT 
cpeQH OCTPbIX HHPCKIMOHHBIX 3a60uIeBaHH. ITO TpeOyeT OT Me- 
JLMUMHCKUX paOOTHHKOB paspaooTkKH 3pPeKTHBHBIX meue6HOo-lpo- 
(pusakTH¥eCKHX MeponpHaTHit Mo GopbOe c aHrHNaMil Ti WX OCOK- 
HeHHAMH. 

Fruonorus, MaTorenes, SIMAeMMOMOTHA, MeCTOADI sIeyeHHa Hi 
npodbusakTHKa aHTMHb! H XPOHMYeCKOrO TOH3HJVINTA, a TAKIKC Me- 
TATOH3HJVIAPHBIX OCJOXKHEHUM, OCTAIOTCA MO HacTonilero BpeMeHH 
ce He paspelleHHEimu. B 3HAUHTCAbHOH CTeNeHH MOCJICTHee 06- 
CTOATEJIbCTBO OODACHACTCA TEM, UTO B HSYTCHHE MIpO6J1eMbI aHTH- 
HbI WO WOcewHero BPeMeHH He yuracTBOBaH HHeCKUMOUHCTHI, Me- 
yMaTpbl, TepaneBTb!, SMUACMHOMOrH H MUKPpOOHOVIOrH. 

OcHopHoe BHHMaHiie 2OJDKHO OplTb oOOpallleHo Ha BONIPOCbl 
JIMeMHOVIOTHH WH NpOpHuAakTHKM aHrHHBl, yTouHeHHe B3aHMOCBA- 
31 MeXKY aurHHol u peBMaTH3MOM H, HaKOHCH, paspa6oTKy HO- 
BbIX 9PeKTHBHBIX MeTOMOB JedeHHA Hi npopusakTHKH aHrHHbl 
ec OCMOMKHEHHH. 


1. Srwonorua w NaToreHe3 aHrMHbl H XPOHHYECKOrO TOH3HJJIUTA 


Tipu paspadoTKe BOMpocoB, CBASAHHBIX C RaHHol wacTHou 
HpoOseMOH, OCHOBHOe BHHMAaHHe OJKHO 6bITb OODALICHO Ha CJIE- 
mytoulee: TWWaTeIbHOe H3yyeHHe, C UCNONb30BaHHeM BCex COBPe- 
MeHHBIX OaKkTePHOMOrMYeCKHX MW HMMYHOMOTHNCCKUX MeTOOB, 
OuoorHuecKuxX ocobeHHOCTeH cTpenTOKOKKa H ApyrHx MHUKPOvp- 
raHW3MOB, BbIMeIACMBIX H3 MHHLAIMH OOJbHBIX AHTHHOW uw Xpo- 
HHYCCKUM TOH3HJIIUTOM, C UeJIbIO BbIACHeHHA SHaYeHHA HX B3aH- 
MomeHcTBHA B BOSHHKHOBCHHH pasJIHUHbIX TOH3H1IAPHbIX 3a6oue- 
BaHMH. 

Heo6xouMo TakxKe H3YYHTb MeCTHBIe HW OOMIMe HMMYHOJIOPH- 
yeckHe peakIMH MakKpOOpraHH3Ma B OTBCT Ha BO3eMCTBHe MaTO- 
reHHoH MHKPODMOPh!, a TakKe Da3JIM4HBle ob6uine uU3sHOOTHYe- 
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CKHe H OHOXHMM4eCKHe H3MeHeHHA, HaCTynaloulmMe B Mpouecce BO3- 
HHKHOBCHHS| H TeYCHHA TOH3HJWIAPHbIX 3a6o0eBaHHn. 


CuelyeT YACHHTb POIb aJWIeprHH MW pa3JIHYHbIX BHeINHHX HeC- 
meunpuyeckux akTOpoB (ce30HHO-MeTeOPOsJIOrH4eCKHX, GObITOBbIX 
H MPOM3BOACTBeHHUIX) B BOSHHKHOBCHHH aHTMH 4M XpOHHYeCKOrO 
TOHSWIIHTAa. HyxkHo NpoOMKUTh pa6oTy Mo cosqaHuIo aKCMepH- 
MeHTaJIbHOH MOe.1M @HTHHbl. 


B pe3ybTaTe W3yYeHHA yKa3aHHbIX BOMpOcoB 6yeT yTOUHeHO 
SHAUCHHE B3AHMOeEMCTBHA Pa3JIMUHbIX cnellMduyecKkHXx u HecneLlH- 
uyeckux PakTOPOB B BOSHHKHOBeHHH HM Pa3BUTHH aHTHHB! Ht Xpo- 
HHYECKOFO TOHSHJJIUTA, UTO WaCT BO3MOKHOCTh H3OpaTb HanGouee 
PallMOHaJIbHOe HallpaBJleHHe B paspaboTKe sdMeKTHBHLIX MeTOOB 
NpOPWlakTHKH H TepanHv TOHSH/JIAPHEIx 3a601eBaHHE. 


Mcnomuuteanu: Jlennurpagckuii um. Tacrepa u Tom- 
ckHH MOMI’, Mockoscxuit u JlenuurpagcKui uHCTHTYTEI yxa, rop- 
aa W Hoca, Cpepynoscxui, Tomcxnii, Kasancxui, Hopocu6upcxuit, 
Kypcekui, Cranuurpatckuh mMegquucrutytet, 


2. INMMAEMMOAOrNA HW NPOuAAKTHKA AHTMHDbI 


JLOJKHb! ObITh H3YYeHb! BONPOCH SIHAeEMHONOPHH AHTHHEI 
paspaOoTanpl scexTHBHble MeTOAbI ee NpoduTaKTUKH, TIpu u3y- 
YCHHH SMMACMHOJIOPMH aHTHHb! OJUKHO ObITb O6pauleHo oco6oe 
BHHMaHHe Ha B3aMMOCBA3H, CYIeCTBYIOWHe Mexy s3a6o/eBae- 
MOCTbIO aHTHHOH, CKapaTHHOH HM OCTPbIMH KaTappaMH BepXHUX 
AbiXaTeNLHbIX MyTeH, C y“eTOM BOSPaCTHOrO, Ce30HHOTO, KJHMa- 
TH¥eCKOPO H APyTHX PakTOpos, OMpeNevAOWHX RUHAMUKy sTMTe- 
MHYeCKHX BCIIbDINIEK YKa3aHHbIx 3a60.1¢BaHHl. 


PaspaOoTkKa MeTOAOB MpOuaKTHKH alrHHbl AOIMKHA OCyMecT 
BIIATbCH NYT€EM BEIACHCHHA 9(MeKTHBHOCTH elcTBHA cneuMduye- 
CKHX [pellapaTOB (BaKUHH H CBIBOPOTOK) B YCMOBHAX LIMPOKHX 
ONBITOB C MOCJETYIOUHM BHEAPeCHHeM HX B MpakTHKy, a TakxKe My- 
TEM TIPOBeHeHHA OOWIMX CaHHTaPHO-rHrHeHHyecKHxX MepompHaTHH 
WM OpraHh3alul TMCNaHcepH3aluk HacevleHHaA, 


B pe3yibTaTe STHX pa6oT MomKHAa ObITb yTOUHeHAa MeTOMKa 
NPOTHBOSTMACMHYECKAX H CAHHMTAPHO-rMrMeHHYecKHXx MepONpuATHH 
mo Oopb6e c aHrMHO u oc*pOpMJIeHbI COOTBETCTBYIOMe HHCTPYK- 
THBHbI€ YKa3aHHg. 





HWecnoanuuteau: Mockoscxuh nucrutyt yxXa, ropa wu HOoca, 
2-4 Mocxkoscxni, Cpepanoscknit, Hosocu6upcxnii u Kpacuosp- 
CKMH MeQHHCTHTYTHI, Tomckni u Omcxui MOMMY. 
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3. Paspa6oTKa HOBBIX Me€TOJOB JICHCHHA AHHH! H xponnyeckoro 
TOH3HIIHTA 


VMimeetca B BUY lmpopeweHHe UCCAeHOBAHHH, NMOCBALILEHHbIX 
H3bICKAHHIO HOBBIX, HaHOoviee atp:p2KTHBHBIX MCTOMOB JIedeHHA TOH- 
SYJWIAPHBIX 3a60leBaHH NyTeM NPHMCHeHUA HOBbIX aHTHOHOTH- 
KOB, CielwWvduyecKHX CbIBOPOTOK, WeCeHCHOMAMSHPYIOIUUXx CpeACTB, 
a TakxKe pa3spaGoTKe PallMOHaJIbHbIX XAPyPIHYeCKHX U (pusHyecKHXx 
MeTOJOB JICUCHHA, C HCMONb3OBaHHEM COBPeMCHHDIX MCTOAOB Hay4- 
HOTO KOHTPOJIA. 

Ucnonuuteau: Mockosckui x Jlenuurpaacku HHCTHTY- 
Thl yxa, ropJia HW HOCA; Kagaucknl, CrepJlopckun, Tomcekuh, Hp- 
KytcKHi, VoxescKHn, ApxanreJIbCKHil WOM; TU. 


4. MeraToH3vJsspHble 3a007eBaHHA, HX ITHOJOTHA, naTorene3 
H MeTOAbI NpO@PHIaKTHKH 


Liempio HCCIeqOBaHH ABIACTCH BbIACHCHHC naToreHeTHueckou 
poOJIM aHTHHbI B BOSHHKHOBCHHH nopaxKeHHH pa3JIM4HbIX OpraHoB H 
CHCTeM, a TakoKe paspaOoTKa MeTOJOB MmpesoTBpaillenua OCMOMKHE- 
Hui AHTMHEI UW XpOHHYeCKOTO TOH3SHJVJINTA. Hav6oubulee BHHMAHHE 
OJKHO ObITb YAeeHO PpeBMaTHUCCKHM 3a6QeBaHHAM, Kak HavOo- 
jee COUMaJIbHO 3HAUMMBIM. 

Ucnoauutean: Mockosckni u JlenuurpadcKHi WHCTHTY- 
Tbl yXa, ropa WU HOCA, MockoBcKHii Hay4HO-HCCseLOBaTeAbCKHH 
eqwaTputeckult MHCTUTYT, 2 MMM, JlenunrpaacKkui nemuatpute- 
cxuit, HosocuOupckult 1 CrepQioBckH MeAMHCTHTYTEI. 
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ITPOBJIEMA Ne 11 


NPO®HJIAKTHKA HW JIEHEHHE PEBMATH3MA 


MHOrve OCHOBHbIe BOMPOCh! MpObJIeMbI peBMaTH3Ma OCTAaIOTCA 
AO HaCTOAUerO BPEMeHH Hepa3pellleHHbimMu. HeoOxogxumMo nabueit- 
IN€€ KOMIWIEKCHOe HM yrulyOJleHHOe H3y¥YeHHe BOIPOCOB 3THOOTUH, 
MaToreHesa HW STIHACMHOMOrMW PeBMAaTH3Ma, OCOGOeHHOCTeL ero KJIH- 
HHYeCKOrO TeYeHHA WM NPHYHH PeWHAHBOB, Cc O6pauleHHem oco6oro 
BHHMaHHA Ha TpousakTHKy, paHHIolo AWarHOcTHKy HM U3bICKaHHe 
a@ekTHBHEIX MeTONOB JeueHna, JlomoKHbI ObITD NpOROJKeHbI HC- 
CACAOBAHHA B WENIAX CO3qaHHA OMOMOTMYeCKOH MOMeIH peBMaTH3- 
Ma Ha %KHBOTHBIX, a TaK2Ke K/JIMHHKO-9KCHePHMeHTaJIbHbIe HabsIo- 
eHuA C HCNONbSOBaHHeM KaK (CH3MOJIOTMYeCKHX, Tak Hu APyrHx 
MeTOJ0OB HCCeOBaHnA (OMOXHMHYeCKHX, MMMyHOsOrMuecKHX HU 
Apyrux). CaelyeT nposoumKuTb w3yyeHHe KAHHMYeCKHX NposmBe- 
HHH CaMBIX PaHHHX (OPM peBMATH3Ma H CpaBHHTeIbHON addex- 
THBHOCTH Pa3JIH4HbIX METOMOB eFO JICUCHHA, a TakoKe paspa6oTaTb 
HOBbI€ METOJbI JIEUeHHA HW NpodusakTHKn. 

TloamexuT aibHeltiieh paspa6oTKe Bompoc oO B3aMMOOTHOIIEe- 
HHAX, C OHO CTOPOHI, Me2%KLY PCBMATH3MOM HU 3aTAXKHbIM CeNnTH- 
Y€CKHM SHOKaPpHTOM H, C Apyrou CTOPOHbI, aHrHHou, cKapsaTu- 
HOH WH XPOHHYeECKAM TOH3HJIVJINTOM. 


1. OrHou0rna Hw MaToreHe3 pesBMaTH3Ma 


IIpo6emMa sTHOMOrHH HM MaToreHe3a peBMaTH3Ma_ ocrTaeTca 
BakHehinel. CyillecTByollve TOUKH 3peHHA Ha IpHpomy pesMaTu3- 
Ma He NOMYYHIH KO HaCTOAWerO BPeEMeHH OKOHYATeIbHOTO o60C- 
HOBaHHA. BaxkueHMMH H3 STHX TOURK 3PeHHA ABIAIOTCA Be: 
nepBat —- yTBepKalwollad, YTO OCHOBHBIM BOSO6yANTeIeM peBMa- 
TH3Ma ABJIAETCH CTPeNTOKOKK, BTOpadt — NpH3Halollad, uTo pes- 
MaTH3M €CTb BHPyCHat HHPeKWUA, BbIsbIBAeMAH elle He OTKPBITHIM 
CHeUNPH4eCKHM BHPyCOM, KOTOPHIii, B pase clyuaeB, Moker co- 
WeTaTbCA C MpeAMecTBYIOWeH WIM NOcMeAyoulelH CTPeMTOKOKKOBOTi 
HIM KAKOH-JIHOO ApyroH uHdexuuel. OfHaKo, o6e TOUKH 3peHua 
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He paciomaraioT aOcOMOTHO yOeAHTeIbHbIMH JaHHBIMM, XOTA NEp- 
Bad M3 HHX apryMe€HTHPOBaHa MHOFOUHCJICHHbIMH HCCIEAOBA- 
HHAMH. 

Heo6xonHMo MpoBeeHHe KOMMJICKCHBIX HCCJIEQOBaHHM Cc yda- 
CTHEM KJIMHMILHCTOB, MHKPOOUOVIOTOB, BHPyCOJIOTOB, HMMYHO.IOPOB, 
OHOXUMHKOB H QH3HONOTOB C LebIO pelleHHA BOINpOCca O Bo36y- 
WWUTeIe peBMaTH3Ma BUPyCOOrMdecKHMH, MUKpOOHOVIOPHYeCKUMH, 
HMMYHOOHOJIOrH4eCKHMH WH UpyPHMH COBPeMeCHHBIMH Me€TOaMH, C 
OMHOBpeMeHHON paspaOoTKOH MOEN SKCIePHMeHTaIbHOTO = PeB- 
MATH3Ma Ha 2KMBOTHDIX, a TakKe yrulyO/JIeHHLIM H3y4¥eHHem OOMeHa 
BeLIECTB HM peryMpyIOWNXx PyHKUMH HepBHOH, 93HMOKPHHHOM CHCTEe- 
Mbl H CO@JHHHATCIbHOM TKAHH TIpH peBMaTH3ME, 

Ucnonuutreau: MockoBcKHH HHCTHTYT yXa, ropsa HW HO- 
ca, Jlenuurpanckul, Mockxosckult u Poppkopckuh neauaTpvyeckue 
HHCTHTYTHI, 2-H MocKoscKni, Hosocu6upexui, Cmonenckuit, Pa- 
3aHcKHi, XaO6aposcKkul u KypcKkwi MeQHIMHCKMe MHCTHTYTHI. 


2. Inusemunosoria wv NpousakTHKa PpeBMaTH3Ma 


B o6acTH 3MMAeMHOJOTHH peBMaTH3Ma JO HaCTOAMero Bpe- 
MCHH TOMHOMCHHEIX uCCHeMOBaHHH B JIMTepaType HeT. PesMaTH3M 
O6bINHO pacCMaTPHBaJIM KaK OCNORKHeEHHe Moce aHIHHp! WN 
CKapiaTHHbl, a TakxKe Mocse MepeHecenua TpHiina, KOpH HM APYTHAr 
3a60neBaHHit. Eciu peBMaTH3M B 3H@4MTeIbHOM cTemleHH CBA3AH 
CO cTpelTOKOKKOBOH HHieKiMel (aHrHHa, cKapmaTHHa) wu ABJIAeCT- 
Ca ee OCNOHKHEHHEM, TOra JIMAEMHOJIOTHA PCEBMaTH3Ma MOKA 
ObITh W3yyeHa B TeCHOH CBA3H C aHaH30M 9IIMAeMMOMOLHH 
BCIIBIMeK OCTPbIX CTPeENTOKOKKOBbIX HHeKHHH, B pesyJbTAaTe KO- 
TOPEIX CYTaH PEBMATH3Ma MOMKHbI HaOOAATbCA C 6ouIbuieH HIM 
MeHbINCH 3aKOHOMePHOH YacTOTOH. 

Oueub BaXKHO BbIABHTb MPHpOAy aJWIeprHh Mp peBMaTH3Me H 
yYTOUNHTb @€ HJCHTHYHOCTh WIM pasIHyHA C alueprueh MpH xXpo- 
HHUYeCKOM TOH3HAUUTe. Iliad BLIACHeHHA CHOCOOCTBYIOMIMX BOSHHK- 
HOBeHHIO PeBMATH3Ma YCAOBHM TOJKHbI ObITb YUTCHbI CeSOHHO- 

‘ MeTeopovloruueckHe, reorpaduyeckne, Opiropble u Apyrve aKkTo- 
pbl, KOTOpble MOryT BIMATb No THMy Mapaaieprad Ha NOAPOTOB- 
JIeHHYIO yxKe MOUBY B aJWIeprH3HpOBaHHOM OpraHHsMe. 

CnefyetT TakxKe W3yYSHTh AHHaM¥Ky 3a007eBaeMOCTH peBMa- 
TU3MOM B TepHOAbI SMMeMHYeCKOM TpHMMO3HOH BOJIHbI HM OCeHHE- 
3HMHero MOMbeEMa OCTPbIX KaTaPPOB. 

C TOUKH 3PpeHHA BHPYCHOH MpHposbl peBMaTH3Ma, HeEOOXOHMO 
BLIFBHTb TIOWbeMbI 3a60NIeBAHHH PeBMATH3MOM, He3aBHCHMble OT 
NOAbeMA CTPEMTOKOKKOBEIX HHMeKIUMH, a Take puna HW OCTPbIx 
KATAPPoB. 
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B nocieqHem cay4ae mpuoéperaer oco6o0e 3HayeHHe moApob- 
Hoe H3ydeHuve cydaeB OUATOBHIX 3a60leBaHHM ere peBMaTH3- 
MOM B C@MbAX, JOMAX, IIKOWIaxX H MeTCamax. 

H3yuenne SMMMeMHONOrHU PeBMATH3Ma acT OCHOBHBIe OMOp- 
HbIe¢ MYHKTbI WIA paspa6oTku asddekTuBHbIX MeTOZOB NpodysaKk- 
THKH 3TOFO 3a60u1eBaHHA. 

UcnonaHuuteau: Jlesuurpagckui unctutyt um. TIlactepa, 
Tomcknk u Omcknk MOMYT, Mockosckuk mequaTpwyeckHit HHCTH- 
ryt «4 MonorospckHh MeHHCTHTYT. 


3. K1HHHKa, JHarHOcTHkKa HW TepanHsA peBMaTH3Ma y eTeH 
MK B3POCJIbIx 


Vimeroulveca ucceloBaHHA KacaloTca, TlaBHbIM O6pa3om, peB- 
MaTH3Ma B OCTPOH cTaqHH u OOocTpeHHH peBMaTHUeCKOrO Mpo- 
mecca y Were uv B3pocbIx. Maso u3y4eHa WHarHOCTuKa HW KJIMHH- 
Ka PeBMaTH3Ma BHe NMpucTyNa, B JATeCHTHOH cTaqHn. 

Heo6OxoHMO aJibHeliee H3y4eHve MYHKWHOHAIbHBIX Hapyle- 
HHH B JOMPHCTYMHOM M JIAaTeHTHOM MepHOwax peBMaTH3Ma y Je- 
TeH H B3POCJIBIX, BbIACHeEHHE OCOOeHHOCTeH TeYEHHA PEBMATH3Ma B 
KOMOHHAaLLMH C APyrHMH 3a6oNeBaHuAMU (TyOepKye30M, cenTH4e- 
CKHM SHLOKapAHTOM), u3y4¥eHHe uw YTOUHEHHe NOKa3saHHH AA 
XHpypruyeckoro BMellaTeIbCTBa Np MOpoKax cepaAwa peBMaTHye- 
CKOH STHOJIOTHM, H3VYCHHe HW U3EICKaHHe HOBbIX Me€TOAOB JIeYCHH4a 
peBMaTH3Ma y meTel H B3POCJIbIX, H3yyeHHe SMMeKTHBHOCTH 93TaN- 
HOrO JICUeCHHA, a TakwKe U3y"yeHHe BOTIpoca oO ANppepenunalny 
Tpyia Here peBMaTHKOB B CBA3H C NOMUTEXHH3alMeH WIKOVIb. 

Ucnoauuteau: Mocxoscxnh u Jlenuurpaatckun neqnat- 
puueckHe HHCTHTYTH, 1-H uw 2-H MockopcKkHe Me€AHUMHCKHe HHCTH- 
TYTHI, JICeHHHTpawcKHH CaHNTapHo-rurvenuyueckun uucTuTyT, TH, 
MOHMKYN, Tomcxui, CmMonenckui, CapatoscKkui, BoponexkcKknit 
Me@JMHCTUTYTHI. 


4, ITHONOTHA, NaTOreHe3, KIMHHKa HW WeyeHHe 3a607eBaHHh 
CYCTABOB He€PeBMAaTHYECKON ITHOJIOrHH 


B nocweqHve ToOAbl yesIAOch MasIO BHUMaHHA M3Y4eHHIO HH- 
(@eCKUMOHHBIX aPTPHTOB HeONpeweeHHon aTuonorun. Sapy6exKHBIe * 
AaHHble MOKa3bIBaloT OarOTBOPHOe BIMAHHE Tepanuu KOPTH30HOM 
HM ANPeCHOKOPTHKOTPONHbIM TOPMOHOM y OOJIbHBIX pa3JIMUHbIMH 
MHMeKUMOHHBIMH apTpuTamu. | 

HeoOxoqHMo flalbHeliliee u3y¥eHHve BOMpPOCOB 3THONOrTHH 
NaTorenesa STHX 3a6o0eBaHHH y B3POCJbIX M WeTel, a TaKKe H3bIC- 
KaHHe HOBbIX MeTOJOB HX JICHeHHA. 

Ucnonuutenau: THO, MOHMKH, 2-4 Mocxoscxui, 1-i1 
Jlenuurpayckni, Tomcknit, Mpanosckuii, AcrpaxaHcKHit MeAHHCTH- 
TYTH, TopbKOBCKHH NeqnaTpHuecKHA HHCTHTYT, 
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TIPOBJIEMA Nb 12 


MPO@®HMJIAKTHKA VW JEGENHE BAJKHEMINMX 
BHYTPEHHHX 3ABOJIEBAHHHM 


Yenexu copeTCKOro 3paBooxpaHeHHA B Aeve 6opb6ni c OCTPHI- 
MH HHDeKILMOHHEIMH 3a60/1eBAHHAMH IIpMBeJIM K 3HAadMTeJIbHOMY 
YMeHbINeHHIO UX YACIbHOTO BECa B WeTaIbHOcTH u Obie 3abo7e- 
BaeMOCTH HaceleHuaA. B To xe BpeMA He Ha6molaeTcA 3aMeTHOrO 
CHYDKeHHA 3a60leBaeMOCTH H AeTabHOCTU OT XPOHHUeCKHX Oose3- 
Heli BHYTPCHHUX OPpraHos. Za6oeBaeMOCTb, UHBAJHJHOCTb HM JIC- 
‘TAaNbHOCTh OT 3a601eBaHHy cepmeyHo-cocyAHCTOH CHCTeMbI HMelOT 
HAKOHHOCTb K YBeJIHUeHHIO. 

TlpoduaxTuka HM sledeHHe OTHX za6oneBannl Tpe6ytoT ray6o- 
KOTO H3YYeHHA yCOBHH UX BOSHHUKHOBeHHA, pacipocTpaHeHHwaA H 
TeyeHHA. 

B mene w3yeHHA MeXaHH3Ma pasBHTHy 3a6oeBaHun cepzed- 
HO-COCYAMCTOH CHCTeMBI COBETCKad HayKa MeeT 3HAYHTCJIbHBIC 
nocrwKeHua. Menpiiine ycnexu MOCTHTHYTH! B OOacTH Npopustak- 
THKH HW JIeveHHs. 

JlomKHO 6bITh OOpallleHo oco6oe BHUMAaHHe Ha H3y4eHHe MCTO- 
OB NpodustakTHKH MW JeveHHA BHYTPeCHHHX 6onesHel HW, B NepBy!0 
ouepelb, 3a6oneBaHut cepeuHO-cocyAMCTOM CHCTeMBI. 


1. Funepronnueckas 60.1e3Hb 

CyilecTBeHHO BbIACHHTb CTeMeHb paciipocTpaHeHuad rumepTOHH- 
“ecKolt Gome3HH cpeAH B3pOcorO TOPOACKOTO Hf CeIbCKOTO Hacese- 
HHA Hallell CTpaHbl, paOoraioulero B pasJHYHbls yCJIOBHAX. 

Vunreipad, UTO THMepToHHuecKad OONe3Hb Facto coueTaeTca 
¢ aTepocKslepo30M, BeCbMa BaXKHO TPH vu3yueHHh KIMHHYeCKOK 
KAPTHHBI BRIACHUTh XapakTep H CTCIICHD po3feicrsua oOoux maTO- 
norHuecKHX MpoleccoB Ha COCTOAHHE cepHeuHO-cocyMHCTOM CHCTe- 
MBI A OPraHH3M B ILeJIOM. 

Oco6ce BHHMAHHe AOUDKHO ObITb yReIeHO JedeHHIO H npou- 
aKTHKe TuMepTOHHuecKOn OomesHH. 

B wenax mpowiakTHKH WACcMaHcepHoe Ha6mofeHHe OOVIbHbIX 
mpuobperaet ocoboe 3HadeHHe. Heo6xonuma BEIpa6oTKa TOUHOH 
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MeCTOZUKH JHCIaHCepHoro Ha6JIOReCHHA U BbIACHeEHHE XapaktTepa 
NeYeOHBIX MEPONPHATHH, OCTYNHBIX B mpouecce ucMaHcepHoro 
HaOJNIONeHHA 3a GOOUIbHBIMH, 

Ycnexw JeveHHA runeproHuyecko 6oe3HH ABHO He focTaTou- 
Hb. HeoOxoqumM aalbuenuuii cuutes U3yyeHHe TeHcTBMA TaH- 
rIMOOMOKHPYIOULHX BeLLeCTB. CaeyeT Bipa6oraTh KommeKc (pu- 
SHOTePaneBTHYeCKUX NPOWeLyp ANA KaxKAOW cTaquu runepTounue- 
CKOH OO/@3HH, YTOUHHTD 3HaYeHHe OTIeIbEBIX KYPOPTOB IIpu we- 
MCHHH PasJIMYHBIX CraqHH THNepToHMyecKol GowesHH u pa3pa6o- 
TaTb PallHOHaNbHy!O MeTORMKy seue6Holi (buskybTypbl. BaoxHo 
BbIPAOOTATb MMIMEBbIE PEAKUMBI MPH pasMUHDIX CTaHAX THNMepTo- 
HUYeCKON 6Oe3HH WB Pa3IHYHBIX KTHMaTUWecKHX YCAOBHAX C 
YXETOM KOHCTHTYUMOHHbIX OCOGeHHOCTeH GOJIbHBIX. 

Heo6xonumo mpoxomKuTh anbuHeiimee W3yyeHHe BOTIPOCOB 
TDVMOCHOCOOHOCTH H TDYAOBOrO ycTpoticTBa GOVIbHBIX rHmepToun- 
YeCKOH 60u1e3HbIO. 

McnonmHuteau: 1-H vw 2-% Mockoscxue, 1-4 Jlenunrpaz- 
CKHH, ToppxoscKul, ApocnapcKua, Kasanckni, CpepamoscKutt, 
Pocroscxui, Capatosckuit, KyHOplieBckni Meguncruryth, Ka- 
3saHckHH TM AYB, THe. 


2. Koponapocksepos c aBaeHHAMH KOpOHapHoOH HeOcTaTOUHOCTU 
(rpyauaa xa6a uM MRapKT MHOCKapjia) 


Tip W3y4yeHHH KAMHHKH 3a6oeRaHni, CONPOBOK La ouluxca 
KOPOHaPHOH HeQOcTaTOUHOCTHIO, NOAIEKAaT u3ydeHHIO Cre LYIOulHe 
BOMpOcbI: a) XapakTep 6omeBoro cHHApoMa, 6) xapaktep un crte- 
iCHb HapylleHHa JIMMOWAHOTO OOMeHA, B) MPOAPOMabHbH Nepuon 
HHapkTa MuOKapda, r) aTumMuApre (opMbl uHapkta MuoKapaza. 

B weax npodumakTukn Heo6xomuma BbIpaOoTKa TOUHOH MeTO- 
AMKM JHCIMaHCepHOro HaOsMOTeHHA GObHBIX C XPOHHYeCKOlI KOpO- 
HapHOH HeOCTATOUHOCThIO UH BbIABAeHHE XapakTepa eyueOHbIXx 
MEPOMpPHATHH, AOCTYMHBIX B Ipollecce ANCMaHcepHoro HabsIOLeHHs 
3a 3ITHMH OObHBIMH. 

Heo6OxoguMbl Rantbuelinme w3bicKanua SPPeEKTHBHBIX wieKap- 
CTBCHHBIX BeIN€CTB JIA JIEUCHHA KOPOHAPHOH HenOcTaTOUHOcTH H 
ee OCJIOKHEHHH. | 

Tpe6yerca nasbHeitee w3yyenue Boszelicraua seye6Hou u3- | 
KYIbTYPbI, MCTOJOB (HuSHOTepaneBTHYecKOrO seueHHA u yTouHe- 
HHe€ MOKa3aHHH UM MpoTuBONOKa3aHHlt K KYPOPTHOMy JlegeHHIO Ha 
PaSMHYHBIX KYPOpTax Halleli CTpaHbt WIA Takoro poga GOJIbHBIX. 

Tpe6yerca ReTambHoe n3yyeHne BOTIpOcoB O TpyAocnoco6HocTH 
OONbHBIX C KOpOHapHOlt HEAOCTATOUHOCTEWO, JVIMTeJIBHOCTH UX pa- 
Gouero THA HU TpyOBoM yYCTpoucTse. 

Mcnonuutenu: 1-8 4 2-7 Mockoscxue, 1-4 Jlennurpan- 
CKHH, Boponexckui, Pocroscxuit, Cpepanosckui, CaparTosckun, 
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Hosocn6upcexuh, Kasancxuu, JlesuurpaycKui llequaTpHuecKHH 
Me€HHCTHTYTHI. 


3. Jlevenue HapywienHoro KpoBooOpamenus 


Tpe6yeTcH JaibHehinee H3bICKaHHe Je@KAPCTBEHHDIX  BCLIICCTB, 
ComeHCTBYIOUINX Je€ATeJIBHOCTH Cepia, a TakKe paspaOoTKa moKa- 
3aHuH HM MpOTHBOMOKa3aHH K XMPpyPprMdecKOMy JIeyeHHIO IPH 60- 
le3HAX Cepaiia H COCyOB. 

Ucnonuutesan:. 1-f uv 2-H Mocxosckue, Boponekckun, 
Crannnrpanckui, Cmonencknii, ToMckHH, Bauikupckui, Kasan- 
cxult, KyOancxuii, Acrpaxanckult uw ApxanreJIbCKHH Me€{HHCTHTYTHI. 


4. AspenHasa 6o7e3Hb 


Heo6xolHMo co3maHve Kaaccn(pyKalMu KIMHWYeCKHX (CopM 
a3BeHHOH GoslesHH. BecbMa cylecTBeHHO H3y4eHHe (aKTOpOB 
BHewIHeH H BHYTPeHHeH cpesbl, COMCHCTBYIOWIMX BOSHHKHOBCHUIO 
s3BpeHHOH GomesHH. JLomKHa ObITb BbIPaooTaHa MeTOAMKa DHCIAaH- 
cepHoro Ha6JIOJeHHA pH A3BeHHOM OomesHH. 

YuvtTblpad 3HaveHve HapylieHHH eATeJIbHOCTH LeHTpaJIbHOH 
HepBHOH CHCTeMbI B STHOOrHH HM MaToreHese ASBEHHOH Oo1e3HH, 
HeoOxOuMa BEIPASOTKa MeTONOB JIeKaPCTBeEHHOW TepalMu, OKa- 
3bIBalollell BIIMAHHe Ha pasIMdHble OTAesbI WeHTpasIbHOH HepBHOH 
cucrempl. Hapaay c 9THM, NeoOxoquMa AalbHenmad paspa6otKa 
MeTOLOB JeKapcTBeHHOrO, WusHOTepaneBTHyecKOro H AMSTeTHYC- 
CKOrO JICUCHHA, OKAa3bIBAaIOMUX HeMocpeACTBeHHOe BOSMeHCTBHe Ha 
opaxKeHHbI opran. Heo6OxoaHMo Madbueliliee u3yueHHe XapakTe- 
pa HW CTeMeHH BO3MeliCTBHA JeucOHbIX (akTOpoB Ha OOJIbHbIX 53- 
BeHHOH OOvIe3HbIO. 

Vicnoauutean: 1-% Jlennurpaacxuii, 1-% MockoscKal, 
Kyi6pmmesckui, Toppxosckul, Bopouexckuy, Kasauckun, Actpa- 
xauckul, Pocropckuli, Caparoscxui, ApxanreyibCcKHH Me€HHCTH- 


TYTHI. 
5. HeryGepkyesuble 3a60eBaHMA JerKHx 


Visyuenue mpo6semMbl XpOHHYeCKUX HeCTIeitMPHYECKHX 3a6ou1e- 
BaHUl JerKHX AOJOKHO BeCTHCh B Tpex HalpaBseHuAx: 1) B Ha- 
paBeHHuH 3y4eHHA MPHHUMNOB HM MeTOAOB MpousakTHKu u 
neuenus, 2) B OTHOIMeHHM STHOJOrHH HM NaToreHe3a 3a6oleBaHHh C 
y4eTOM BIHAHHA yCIOBH BHellHeli cpeabl (mpodeccHOHaJIbHbIXx 
(bakTopos) u 3) u3syyeHHe cTeneHH HapyilleHnHn WbIXaTeJIbHOu 
(byHKUMY y SoubHbIX. Pomb WHpeKUHOHHO-TOKCHYCCKUX BO3eH- 
CTBHiT B BO3HHKHOBeHUH HeTyOepKye3HbIX 3a60eBaHHH JIeTKUX 
XOTA WM H3BeCTHAa, HO H3y4eHa WO HacTOAMero BpeMeHH HEeOCTA- 
Touno. JlanbHelinielt 3aqauel MOMKHO ABHTbCA YTOUHeEHHe DOWIH 
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VHECKUMOHHO-TOKCHYCCKUMX BOSTeHCTBUH B MaTOoreHese HeTyOepky- 
JIeSHbIX 3a60eBaHWit JerKUX, B YaCTHOCTH, mpodeccHoHaAbHor 
STHOUIOTHH. 

HeoOxoinMa muddepenuvalunA KIMHHYeCKOH KapTHHbl pa3/H4- 
HbIX HeTyOepKysleSHbIx 3a60eBaHHH JIErKHX B 3aBHCHMOCTH OT 
OpMbI HW cTaquH 3a607eBaHHH c yuyerom qdyHKUMK annapata 
BHEIUHeroO JbIXaHHa. 

Mao W3y4eHbI STH BOMPOCbl MPHMeHHTeJIbHO K YCJIOBHAM 
Kpatuero Cepepa, rue HeTy6epkKyle3HbIe Ooe3HH JIErKHX aloT 
3HAYHTeEJIBHbIH MPOWeHT 3a600eBaeMOCTH. 

Oco60e BHHMaHHe JOJKHO OLITb yeNeHO mpousaKTuKke Hu 
KOMIWI€KCHOH TepaluH Cc HCMOb30BaHHeM (u3HOTepanHH, KIHMa- 
TOTepanHHu, JIeveOHOH H3KYJIbTyPbl H T. A.; HeOOXOMHMO CcTPpe- 
MUTbCH K pa3spaOoTrKe AuddepeHIMpOBaHHbIX MeTOZOB TepaliHu. 
JJOJOKHEI OBITh paspaOoTaHbl TOUHbIe MOKA3aHHA K XHpyprHuyecko- 
My JICYeHHIO. 

Ucnoanutesu: 1-4 Jlenwarpagckus, Poppxosckxui, MeBa- 
HOBCKHH, TomcKnk, Omckai, FoppKkoscknik, Baaropemjenckui, MBa- 
HOBCKHH MenuHcTUTYTE!L, MOHMKY. 
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{lpob6sema Ne 13 


MPO®HSIAKTHKA H JEYEHHVE HEPBHO-NCHXHYECKHX 
3ABOJIEBAHHH 


1. Cocyauctaa narosorua romoBsHoro mosra 


CocyAucTbie 3a60eBaHvA roOJIOBHOrTO MO3ra SABMIAIOTCA OZHOM 
H3 HavOovlee uacTo BCTpeyaloulNxca cbopm 3a6onenannit H@pBHOH 
CHCTEMBI. 

M3yyenve qanno npo6nemit fouxKHO MpOBOAUTECA Kak KA- 
HMYCCKHMH MeTOAaMH, TaK WM MYTeM LIMPOKOrO MpHMeHenuA pa3- 
AMYHBIX PH3MOOrMYeCKHX M GOHOXHMMYCCKHX MeTOZOB, GONDbITOe 
SHaveHHe MOUOKHa NOT akrMorpadus, Kak MeTOA mpHKu3- 
HEHHOPO HCCAEHOBAHHA COCYROB; CeAyeT HCNOMb30BaTh MCTOANKY 
OMHOBPeMeHHOM perucTpannu KpOBAHOrO aBaeHua, 3JIEKTPOKaD- 
AMOPPaMMBI, MyJibCa WH MbIXAHHA, 91eKTPOIHMedanorpaduyeckne 
HCCCHOBAHHA, W3y"eHHe CBOHCTB KPOBH, ompedeeHHe cKopocTH 
KPOBOTOKa PaHOHSOTONAbIM MeETOJOM H T. JL. 

IIpennoaraerca w3yyenne cenyioulnx BGTPOCoB: 

|. Kawuuka, MaTorene3, meuenve u Mpopusakruka Mo3roBoro 
WHCYbTa. SacMyKUBAlOT M3YYeHHA Takxe H (POpMBI, B HacTOMUee 
BpeMsA OO‘IMHO HeMpaBHbHO AHarHOCUMpyeMble -— TpoMOaHrunThl, 
Y3EMKOBOM MepHapTepMUT WH HX PON B NaTOrenese HHCyabTa., 

2. BoccraHopmeHve HapylleHHx mocne MO3roBoro UHCYJIbTa 
(PYHKILUH. 

3. KaMHMyeckve CHHAPOMbI MpH cocyAHCTBIX NopaxkeHHAX yo- 
AOBHOrO MO3ra. B HacTOAmee BpeMA 13 CHHApOMoB Noparxkennn 
MOSPOBBIX COCYLOB OTHOCHTEJIbHO MeHee H3YYeHb! CHHAPOMBI 3aKy- 
MOpKM MepeqHeH MOsroBOH apTepnn uM Mepenuel xopHOHAHOH ap- 
Tepun. Maso paspaforana AWarHocTHKa BeHO3HBIX nopaxkennn. 

4. Tlaromopdonorus  Hapyurenuli mosroporo KpoBooopa- 
wena. ViccieqoBaHHa AOKI ObITh HaMpaBleHbl KaK Ha BBIAC- 
HEHHE COCTOAMHHA HENCCPeACTBEHHO COCYAMCTON CHCTeMBI, TaK uM Ha 
ONPCHECHHE COCTOAHHA Ba3OperyJIMPYIOULHX  leHTpoB, pacno.1o- 
*MCHHDIX Ha Pa3sJIMYHbIX YPOBHAX HEPBHOH CHCTeMbI,. OcoG6oe BHH- 
MaHHe JOJUKHO ObITh yAeIeHO H3yTeHHIO aHPHOapXHTeKTOHHKH, 
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5. CraTucTuKa pa3iMUHbIx opm cocyducTHix 3a6onepaHuk 
HeEpBHOM CHCTeMBI. 

Ucnoanutenn: Ticuxonepponormyecku WHCTHTyYT HM. 
Bextepesa, Jlenuurpaacknit cau. rur., 2-4 Mockosckui, ToppKos- 
ckuii, Mpxytckui, Kyf6niiiescku MeAHHCTHTYTHI. 


2. Andekunonnsie 3a607eBaHHA HEPBHOM CHCTeMbi 


Visyyenve HetipoundeKuHOHHBIX 3a0oeBaHHA npewcTaBAAerca 
BeCbMa BaXKHbIM, TaK Kak NO 4acTOTe PaCMPOCTPpaHeHHA OHH 3aHH- 
MaloT O2HO H3 MepBhIX MecT cpenu Apyrax 3a6oeBaHHH HePBHOH 
CHCTEMEI. 

Han6oupuiero BHHMAHHA 3aCJIYKUHBAIOT CJleLyIoulHe BOTPOCb! 
3TOH Mpo6semul: 

1. OcTpHW NOMOMH3IIAT. 

AKTyaJIbHOCTb MIpOOsIeMbI MOMYEPKHBAeTCH TEM, YTO OTCYTCTBY- 
1OT MeTOAbI ObICTPOM H PaHHeH MHarHOCTHKH MOJHOMMIINTA, HE 
HaliMeHbI MOCTaTOUHO HaweKuble cmoco6bl ero meyvenua u 3qpek- 
THBHbIe Mepbl cneuHduyeckoh mpodusakTuKu. M3syuatpca WOsK- 
HbI, Mpexkle Bcero, CeAyOUlNe BOMPOChI: a) PaHHAA AMaTHOCTHKa 
napasiMTM4eCKHX UM HeMapamHTHYeCKHX MOPM NOJMOMH3IUTA,; 
6) KIWHYKa H JledeHHe TAKeILIX CMOPM MOJHOMHSJHTa C AbIXa- 
TeJIDHbIMM HapyleHHAMH; B) MaToreHe3 HW MaTOrMcTOMOrHA; r) Je- 
yeHHe H MpodulakTuka; 1) MapanosMOMWa1MTHYeCKHe 3a0oueBa- 
HHA. 

2. TlonucesonHble 2HUeaHTE H apaxHOsHie@asHutHl, 

3a6oneBaHHA 39TH Maso AuddepenHuMpoBaHb! Kak B OTHOLIe- 
Huw KJIMHHKH, TaK H B OTHOWCHHM STHONOrHH; HMeIOTCA aTHINHY- 
HbIe CAy4YaH H3BeCTHBIX BUPyCHbIX Helpoundekuuh (HanpuMep, 
9HUepaInTa OKOHOMO, MOMMOMH3JIMTa, JIMMOWMTapHOrTO = X0- 
PHOMCHHHIHTa); TIWaTeIbHoe BHpycosorHyeckoe HMCCcwOBaHHe H 
yTOUHeEHMe K/IMHUKH 9THX (OPM AOJIKHO NOMOUb MpoBectu ux Aadp- 
dbepeHunallHio. 

3. Ce3s0HHble TpaHCMMCCHBHble 9HePasHTHT. 

Hecmotpa Ha MHOTOYHCHeHHble HCCMeEMOBAHHA, NPOBOAHMbIe Ha 
NpOTs2xKeHHH MOCWeTHAX JIeT MO H3YYeHHIO Ce3OHHBIX SHWed@atu- 
ToB (KslellleBoro MH KOMapHHOrO), ocTaeTCa MO CHX Mop eile paw 
HepeleHHEIX BOMpOCOB: a) OCOGeHHOCTH TeyeHHA 3a00NeBaHHA 
(mporpeqveHTHHIe (OpMb!, (POPMEI C aTeHTHEIM HayasoM 3a0oue- 
BaHHA H Jp.), 6) KNHHHKa WH JHarHOCTHKa aTHMMYHBIX opM 
(opMul, MpoTeKalollMe c CHHAPpOMOM GOoKoBOro aMMOTpoduyecko- 
ro CKlepo3a MH KOXKCBHHKOBCKOH JNMJelcHH Hu Jp.), B) MeTOLH, 
cneuHduyeckoro sleyvenun (cM. TakxKe cTp. 56). 

4. PepmMatTuyeckune nopaxkeHHA HepBHOH CHCTeMEL. 

B Hactostliee BPeMA HaKalIMBaeTcA BCe OOMbIe MAaHHbIX O AO. 
BOJbHO YaCTOM CTPawaHHH WeHTPaMbHOH HePBHOK CHCTeMbI MPH 
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DEBMATH3Me: NOMMUMO MaJIOH XOPeH, CBA3b KOTOPOH c peBMaTHue- 
CKOH HHekuveH TBEPNO yCTaHOBMeHa, CYILECTBYIOT KIHHHMYeCKHe 
(OpMbI, MpoTeKatolive co cBOeOOpasHbIMH THNePKHHE3aMH, NCHXH- 
YeCKHMH H MCHXOCeH3OPHbIMH HapylWIeCHHAMH, MeCHHHTeaJIbuble (op- 
MbI ¥ T. 2. YTOUHEHHE KJIMHMKH 3THX MaJIO H3YYeHHBIX (OPM HMe- 
eT CyllecTBeHHOe 3Ha¥eHHe (CM. TaKxKe cTp. 76). 


Ucnonauutesanu: Jlesunrpagcknh can. rur., Cepepo-Ocetuy- 
ckHi, Tomckni, Xa6aposckxuh, ApxanrensbcKHH, Bopore:xckuH, 
Vxesckun, Mpkytckni, Ky6ancxuu, Ky6Opuuescxui, MooTos- 
CKHH, Hosocu6upexnit, Omckui, iia aaa ci Tomcknt, XaéGa- 
POBCKHH MeHHCTHTYTBI. 


3. 3a6oneBaHia nepudepnyeckOi HEPBHOH CHCTeMbE 


Sa6oueBaHuA Mepudepuyeckoh HEPBHOL CHCTeMbI, ocoGeHuO ee 
MOACHHYHO-KpecTIOBOrO OTe1a, 3AHHMAIOT CpeqH Apyrux HepB- 
HBIX OolesHeH TepBoe MeCTO NO YacTOTe pacnpocTpaucHua u no 
KOJIMYeCTBY AHEM HeTpvAZocMoco6uocTH. 


Vi3y4eHHio MowwiexKaT HEBPHTH, HeBpasruv, HaH6omee uacTo 
BCTPeCYaIOLUHXCA JIOKAJIM3aUKH, a TaKoKe BOMPOCh! HX ITHOMOTUH, 
mucTpoduyeckne NopaxKeHHA MOSBOHOUHHKA H ero CBA3OUHOPO all- 
lapata, HHPeKUMA BUPyCHaA M BTOPHUNAK, TpaBMbI H Ap. Cyitte- 
CTBCHHBIM ABJIA€TCH TaK2Ke H3YYCHHE MHOKECCTBCHHBIX HEBPHTOB; 
JeveHHe HW NpodustakTuKa BTOPHYHEIX TMOJMHEBPHTOB; yTOouHeEHue 
KJIMHHKH, STHOJOTHH H MeTOZOB JICYCHHA NEPBHYHbIX HHDPeCKIMOH- 
HbIX MOJIMPaHKyJIOHEBPHTOB. 


Oco6oe 3HaueHHe IIpH H3y4yeHHH BCex opm NoOpaxkenua mepu- 
(pepHyuecKOH HepBHOH CHCTeMbI HMeeT Paspa6oTKa BOMpocosB seqe- 
HMA, HallpaBJeHHOrO B MepByroO O4epedb Ha MIPHYHHy 3a60eBa- 
HHA, a TakxKe JeueHHA MU3HYeCKHMH MeTOAaMH. 

Mcnoauuteau: Apxanrenpcexu, Msayoscxuh, Mpxyt- 
ckuH, Ky6anckui, JleHuyrpancku caHuTapHo-ruruenHyeckuH, 
Hopsocu6upckuh wv CrasIwHCKHA MeMHCTHTYTHI. 


4. Hespospi 


YcOBHA Tpya Hu ObiTa, CyukeCcTByIOWHe B Halen cTpaHe, 
CO3alOT MpeANOChIKH Jit NOHO AMKBHAAaWMH HeEBpO30B BOOOUIE 
H JIA CBEQCHHA HX K MHHHMyMY yKe. B Ow Kaliwee Bpema. 

Yncno 3a6o1epaHHit Heppo3aMu B CCCP nHenpeppipyo yMeHb- 
waeTcH. Tem He MeHee B IICHXOHEBPOJOrM4ecKHX CTauMOHapax HU 
OcOOeHHO JHCMaHcepax OHH 3aHHMAIOT ellie HOBOJIbHO 3Ha4HTesb- 
HOe MECTO. | 
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PexomMeHgsyeTca pa3pa6oTKa CAeAYIOUINX UCHOBHBEIX BOMpOcoR: 

1) JlanbHefimee sKcMepHMeHTasbHOe H3y42HHe NaTOU3HOVIC- 
ruH HEBpO30B Ha KMBOTHBIX. 

2) Usysenue naTopHusnosornyeckHx OCHOB HEBPU30B WeJIOBeKa. 

3) Kaaccudukalusa HeBpo3s0B “M YHH@HKauHA TepMHHOJIOrHH 
(oTcyTcTBHe OO”IeENPpHHATOH KaCCHMKauwHu Hu TepMHHOJIOrHH 
MpHBOAHT K TOMY, 4TO HET BOSMOXKHOCTH CpaBiIMBath cTAaTHCTHYe- 
CKMe JaHHble, MpewcTaBHeMbIe Pa3JIHUHbIMH yUpeKTeCHHAMN). 


4) Drvuonorna wv NpoPuAakTHKa HEBPO3OB. 


ITHOMOPHYECKHM MOMeHTOM, BbISbIBAIOLIMM HeBPO3, ABJIAIOTCH 
OCTPbIe WAH XpOHWYeCKHe TICHXMYeCCKHE TPaBMbl, OAHAaKo, NMaTore- 
HeTHUeCcKoe JleHCTBHe MCHXM4UeCCKHX TpaBM B 3HayHTeJIbHOH Mepe 
onpeneaetcd CBOHCTBAMH TOM «MOUBbI>, Ha KOTOPylo OHM Maaior. 
B 3TOM HalpaBseHHH OTKPbIBalOTCA WIMPOKHe BO3MOXKHOCTH AVIS 
NpelOTBPaLleHuA Kak NePBHYHOTO, TAK HW MOBTOPHBIX 3abo/leBaHHh 
HeBpO3aMH. 

5) Panusaa gquarnoctuka Hespo3os. uddepentittatbyas Avar- 
HOCTHKA HEBPO30B OT HEBPO3ONOAOGOHDIX COCTOANHA, 

6) Paspa6oTka maToreHeTHuecKHx O6OCHOBAaHHKM TepalMn HeB- 
PpO3OB. 
 TIpeqmerom v3yyeHua JOJKHbI ObITb TepalldA CHOM, THNHOS H 
Apyrne BHAbI TcHxoTepanuu, d@apMakoTepaluA, OCHOBaHHaA Ha 
3HAHUM BAIMAHHA pa3JIM4HbIX MEAHKAMEHTOB Ha OCHOBHbIe HEPBHble 
impolecchl, PuSHOTepanHA, TpyHOBaA TepalHa. 

WUcnoanutean: FicnuxoneppomoruveckuH WHCTHTYT HM. 
Bextepesa, Foppxoncknit, 2-4 Mockoscxuli, Uens6nnckui wu Crae- 
ponombcKul MeAHHCTUTYTHI. 


5. Linsobpenua 


Tlpo6ema wiv3s0qpenun ABAAeTCH CaMOM aKTYaJIbHOM Ain COB- 
DeEMCHHOM MCHXHaTPHH. Dra akTyaJIbHOCTbh OMpelewAeTCH Pacnpo- 
CTpaHenHOCcTbIO WaHHoro 3a601eBaHHA. 

Tlpo6nema win30cpeunn exocTaTouHo ocBemlena. Heacen Boul- 
poc oO rpanMuax sToro sa6omeBanud. Pan aBTopoB yTBepxdaer. 
4TO B PaMKH IWIM30(PpeHun BKMNOUAIOTCH 3a6O/leBAaHHA, CHMIITCMAa- 
THuecKH 6onee WIM MeHee CXOJHbIe, HO pasvIMUHble Mo cBoeH IMIpH- 
pone. Tipo6ema 3THOAOrRH LIMZO(peHHA NpOAOAKaeT OCTABATbCA 
HesicHOl: «AKTUBHbIe» MeTOAbI TepallHu 4YacTO NpHMeHsAIOTCHA wab- 
AOHHO, MOKa3aHuA K HAM HeOCTAaTOUHO paspaboTaHbl WH CYLLHOCTb 
ux He OCBeLILeHa CO CTOPOUb! MeXaHH3Ma HX WeHCTBHA. 

Llenecoo6pa3Ho usy4enne creayIoulMx BompocoB 3TO4 mpobse- 
M bi: 
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1. Drnonorna. Ponb HacwefcreenHHbix nv NpHoOpetenHblx cbak- 
TOPOB B MPOHCXOXKACHUN WIM3OPPeHHH. : 


Ycnexi MHYYpHHCKOH OHONOTHH 3aCTABHAM NOMHOCTbIO CTKa- 
3ATbCH OT CTAPbIX B3MIALOB Ha POlb HACMeACTBEHHOCTH NPH iNH- 
30peHUH, OAHAKO, STOT BOMIPOC OCTaeTCH elle HEMVCTATOUNYD pas- 
pa6oTaHHbIM. 


2. Tpanviubl wusodpenuu B COOCTBEHHOM CMbICIe COBaA Hi OT- 
HoWeHHe INH30dpenun K LIM30cppenonomo6HHIM spopMam (HudeK- 
UHOHHOTO, B YaCTHOCTH, BHPYCHOTO H HHOrO MpoucxoK CHA) , 


3. CoMaTHueckHe H3MeHeCHHA pu wus0dpennu, B OcOOeHHOCTH 
HapylweHud oOMeHa BellecTB. B aAHTepaType HMeIOTCA MHOroyHc- 
JICHHbIC JaHHble O KCOMATHUeCKHX» H3MCHEHHAX MpH wH3s0dpeHHy, 
OHaKO, 3TH JaHHble ee He HMeroT rlyGoKoro Mu3HOOTHYeCKOrO 
o6ocHoBaHHA. B COOTBeETCTBHH CO CKa3aHHbIM, OCHOBHOe BHHMAHHe 
NOMDKHO 6bITh OOpallleHoO Ha Pa3SBHTHeE PH3HOIOrHGeCKHX HCCNE-1O- 
BaHHH, B 4aCTHOCTH, Ha pa3paOoTKy HOBbIX MeTONOB H3y4ueHHA 
BLICIUIeH HepBHOH eATebHOCTH, Ha Ooslee WHPOKOe HCHOMb30- 
BaHHe 3a1eKTposHiedanorpapun wu Apyrux awekTpodu3nomoruye- 
CKHx MeTonukK. II]peqMerom BcecTOpOHHero HCCeLOBaHHA OJ AKHbI 
ObITb H BOMpOChl O HapyweHHAx OOMeHa BeleCTB, SHAOKPHHHBIX 
OTKJIOHCHHAX, H3MCHCHHAX CO CTOPOHbI BereTaTHBHOH peryJIAiHH. 
CneunatbHoe BHHMaHHe Cileyer YACIMTb HCMOb30BaHHIO H30TO- 
MOB pH uCceOBaHHH OOMeHa BelleCTB WH SHAOKPHHHbIX Hapy- 
WWeHHH. 


4. Tepanus mu30ppennn. Tlokasavva w UpOTHEONOKa3aNHA K. 
[i{PHMCHEHHIO PasJIMUHBIX (OPM «aKTHBHOM» TepanHH; ux maTO@H- 
3HO1OrTM4ecKHe OCHOBbI. CpaBHHTesbHan CTaTHCTuKa 3*@eKTHBHO- 
CTH H OTMaJIeHHbI4 KaTaMHe3. Podb TPyAOBOH Tepalun B JIeueHHA 
3aTAKHbIX MOPM IWH30peHHH. 

Oco6eHHoe BHUMAaHve JONKHO ObITh OOpallleHo Ha BbIPAadoTKy 
TOUHbDIX NOKa3aHHH MW MpOTHBONOKA3aHHH K Tepanvuv JMIHTeIbHbIM 
CHOM H MHCyHHOBOH TepanHH. Bomwpwoe MecTO AOJDKHLI 3aHATD 
MOMCKH HOBBIX PallMOHaMbHbIX, maTOdusHOMOrMYeCKH OSOCHOBAH- 
HbIX MeTOLOB vieveHud. Ja 3sTOrO HEOOXOAHMO Pa3BHBaTb 93KCIIC- 
DHMeHTaJIbHyIO Jia6opaTopHylo padoTy, B YaCTHOCTH, CO3qaHHe 
MOfeleH w3y4¥aemMoro 3a00eBaHHA (SKCIeEPHMeCHTa/IbHan KaTaTO- 
HH, H3yYeHHe BIMAHHA JVIMTeJIbHOrO CHa Ha OpraHi3M AHBOTHO- 
ro n T. .). TIpeqmerom uccieqoBaHvaA OUKHDI ObITh TakxKe H 
QMNMPHYeCKH HalieHHble HOBbIe CpeACcTBa (AMHHA3HH HW pO/CTBeH- 
Hble eMy MpemapaThl, rHOepHauua uw Ap). Ocoboro BHAMaHHA 3a- 
CJIYKHBACT BOMPOC O MpeLOTBPAMeHHH PelMAMBOB IWMPO3peHHH. 


~Ucnonuutean: YocyapcTrBeHubld HHCTHTYT NCHXHAaTPHH 
M3 PC®CP, ncnxonesponoruuecKHii HHCTHTYT uM. Bextepesa, 
ApxaureipcKkHl, Boponexkckuh, PoppkKoBckHi, VMpanHosckuh, 
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Moxescxnit, Mpxytckui, Kyfi6pimescxu, Monoroscxuit, 2-% Moc- 
KOBCKHM, Pocroscxuh, Capatoscknit, Cramuurpagckuit, TomeKknit 
u Uxasopckult MeAUHCTHTYTHI. 


6. Inusencua 


SMMIENCHA NpHHaexKuT K 4NcCAy pacnpocTpaHeHHEIx 3a6ose- 
BaHHH;, ABAIOTCA CNOPHbIMH TpaHHlbl Me@KMy Tak Ha3bIBaeMoli 
reHYHHHOM SMHencvel WM SMHJIENTHPOPMHEIMH ABIeHHAMH, pa3BH- 
BaIOWWMMUCA Ha MOUBe MePpeHeCeHHbIX TpaBM HW HH(eKUHH, HHTOK- 
cMKauwMh WH poy. Oco6oe MecTo 3aHHMaeT BOMpoc o MpuNnaOuHbIXx 
COCTOAHHAX B AETCKOM BOspacTe. 


IIpeamoxKen pad MeTOAOB eYeHHA, OCHOBLIBAIONIMXCA Ha TIpH- 
MCHCHHH HOBbIX H Pa3H4HbIX KOMOHHAILMH yoxKe M3BECTHbIX MeIH- 
KaMeHToB. OTcyTcTByeT CpaBHUTeIbHaA OLWeHKa 3THX MeTOAOB, He 
YTOUHEHbI MOKA3SaHHA, a 3a4acTyIO Wake He paspaboTaHp Teope- 
THUCCKHE OCHOBbI HX MpHMeHeHHA. He wu3yyeHbI muaITeTHYeCKHe 
MCTOAH JICUCHUA SIMJIENCHH, OCO6eHHO MpPHMeHHMBIe B DeTCKOM 
Bo3pacTe, KOrla clelyeT Hu360eraTh GouIbIuNX 203 HW JVIMTebHOTO 
TIPHMCHEHHA TIPOTHBOCYAOPOMRKHbIX MC AHKAMECHTOB, 

PekoMeHyeTca M3yYeHHe CIEZyIOULMX BOMpocoB no pa3zeay 
STIWJICNCHH: 


1, Oruonorua. Powb HacseACTBeEHHOCTH HM MpHoOpeTeHHbIx chak- 
TOPOB B NpovcxomAzenuu snuencnn. I[pobumaxTuka «cHMmTOMa- 
THYCCKHX» (opm. 


2. OTHOMOTHYeCKaA KMaCCHPMKAaLWA SNMeNTHPOPpMHHIX MpH- 
Maqkos. OTHOWeHHe SMMNeNCcHY K APyruM NMpHnagqowbim cocros- 
HHAM, B YaCTHOCTH, B JETCKOM BO3pacTe. 


3. CneunanbHble Meroul paHHel 4 ObICTpOH WuAarHOCTHKH 93NH- 
JIeNICHH. 


4. Tlarodusnonorua smuaencuu. DJnexTpo-sHWedasnorpadbue- 
CKHE HCCeOBaHuA Mp oMMencHH. Hapyuienua o6MeHa BeLLeCcTB 
ipH. sivsiencuw, [latonornueckad avaToMua 9mHencun, 


d. Tepanua snwviencuu. CpapyuTenbHad oueHKa pa3JIM4HBIX 
MeTONOB JeveHHax. PaspaOoTka muaTeTHYeCKHX cnoco6oB me4yeHUA, 
B YaCTHOCTH, MPH SITHJIeNCHH B ZeTCKOM Bo3pacte. Helipoxupypru- 
4ECKOC BMEIUATeIbCTBO Mp siHMaeKcHu. [[po6sema n3neuHMOCTH 
srvsiencHu. Bonpocpl npodusakTuku o6ocrpeHuit, peunaHBOoB 4H 
HeOaronpHaATHOTO TeyeHwA ZMMeNCcHH. | 


McnowHutTeau: Ticuxonesposoruueckui nucrutyr uM. 
Bextepespa, Mockoscxnit rocyapcTBeHHblii HHCTUTYT TICHXHaTpUH, 
Kasanckuh, Ky6anckult u Xa6apoBckuh MeAHHCTHTYTH, 
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7. TpaBMbI HepBHOW CHCTeMBI 


Vsyuenne TpaBMaTHueCcKux nopaxkeHHi HEPBHOM CHCTeMbI COX- 
paHAeT CBOIO aKTYaJIbHOCTh, oco6eCHHO B CBA3H Cc Mpo6semon Je- 
YeHHA, TPyHOycTponctTBa, SKCMepTH3bl U TpousakTHKH = eKOM- 
meHcaluu y HHBaJHAOB OreuecTBeHHOn Bofinnl, M3yuaTbca DOJK- 
Hbl CIEMYIOULMe BOMPOCcb!: - 

1. YrouvenHe MHarHOCTHKH HePBHOMCHXHYeECKHX paccTpoucrTs, 
B UACTHOCTH, Y JHU, MepeHeclIMX 3aKPbITyIO TpaBMy “epella. Bs3au- 
MOOTHOWeHHe MCHXHYeCKON U HeBpOMOTHYeCKOH CHMIMTOMATHKH = B 
9TUX CAyUaAX. SnexTposnuedasorpadureckne MavHble. Vi3meHenud 
CO CTOPOHbI CIMHHO-MO3POBOH 2KHAKOCTH. @MyHKUMOHabHaa Wnar- 
HOCTHKA. 

9. Tlarodu3snosornyeckHe HU naToMopiomornyeckHe OCHOBDI 
HEPBHO-MCHXHYeCKHX HapywleHui MpH OTMaeHHEIX MoceACTBHA» 
TpaBMbl Mo3ra. 

3. Jiunamuka OTasieHHbix nocneicTBHH TpaBMbI MOsra, B 4a- 
cTHOCTH, Mpo6leMa TpyMocnocoOHocTH Ha MOSAHMX 9Tamax, 

4. Bnusnve Ha KIMHHYeCKyIO KapTHHy HM TeyeHHe HePBHO-TICH~ 
XMYECKHX PaccTpOHcTB Hocie TpaBMbI MOSTa TIpucoe MHHAIOWINXCH 
BPeAHLIX @akTopoB (HHpeKLMH, TICHXOreHHH, aKOFOIH3Ma H 
TIpou.). 

5. Tpodunaxraka TpaBM HepBHOH CHCTEMBI. 

6. Tepanua oTfasieHHblx nocweACTBHii TpaBMbl WeHTpasbHOH 
HepBHOH CHCTeMbI (MeAMKMEHTOSHAA, dpusvotepanua). Pomp Tpy- 
JOBOTO pexKHMAa. 

VUcnonuutreau: Mockosckni rocyapcTBeHHbIM WHCTHTYT 
ricuxnatpun, KpacnoapcKult 4 Kypckauit MeXHHCTHTYTHI. 


8. KnHHMKa HW qe4eHve onyxoJeh romoBHOrO MOST a 


Zanaueli uccnenoBaHHuA ABJAeTCH MasIbHenhulasA paspaborKa 
COBPEMEHHBIX MeTOLOB KHHHYeCKON UH rucTroornyeckoH MMarHo- 
CTMKH, a TaKOKE METONOB HCC/IeMOBaHHA M edeHHA ONYXOVIEBBIX Sa- 
6o1eBaHHil B 3aBHCMMOCTH OT XapakTepa M AOKaNM3allMH OMYyXOl- 
Boro mporecca. 

Ucnonuuteau: Jixuxonesponormyecku HHCTHTYT HM. 
Bextepesa, JlenunrpaacKnit CaHHTapHO-rMrHeHHyecKHH MHCTHUTYT, 
BopouexKckuH, T oppKOBcKHi, PocropckHi, PasaHckui, CpepAos- 
ckuii H TOMCKHH MeAMHCTHTYTHI. 


9, OpraHH3zallua NMCHXOHeBPONOrH4eCKOn NOMOLM 


Z3anaueli uccleqoBaHuA ABIAeTCA paspaboTKa BOMpocoB opra- 
HU320UHH JICUeHHA, YXOa 3a OO/IbHbIMH, THMOB PeKHMa B OTACMC- 
HRAX pazMyHOrO MpodusaA, a TakKe OpraHu3allMOHHbIX (bopM 
MpopPusakTHYeCKOH H CAHHTAPHO-MpOCBeTHTebHOH PaOoTb! NCHXO- 
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HEBPOMOTHYeCKHX VUpemneHHA. B cBa3sn c 3akayamu pacuiMpenua 
BHEOOJIBHHYHON TMCHXOMOMOILIM, HeEOOXOAMMO AasbHefimee u3yyeHHe 
MeTOA0B aMOylaTOpHoro OG6ceqOBaHHA GOWIbHEIX c IeAbIO CBO@B- 
PEMCHHOM AHarHOCTHKH HW JIeYeHHA B YCNOBMAX HeBpPO-NCHXHaTpH- 
4ECKHX JHCMAaHCepoB, B aMOYAaATOPHAX ceJIbCKHX PpaHOHOB u y4acrT- 
KOBBIX OobHHLAX. Kpome toro, Heo6xoluMa paspa6oTxa Bompo. 
COB NPaBOBOTO MOMOXKEHHA NCHXMYeCKHX OGOJbHBIX WH HX TpyO- 
ycCTpouctBa. 

McnowHuteau: Mockosckuit rOCyMapCTBeHHBIA WHCTUTYT 
ICHXMATPHH, TICMXOHEBPOMOPHyeCKHH MHCTHTyT uM. BexTepesa, 
Yoppkosckui, Ky6aucknit nu Pocroscxuit M@MHCTHTYTHI. 
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[Ipo6aema Neo 14 


NPO®HJIAKTHKA H JEYVEHHE KODKHbIX H BEHEPHUE- 
CKHX BOJIESHEM 


Copetckve epMaTO-BeHepOvIOrH 3a MoceqHHe FOAbl HMeIOT 
pA MocTuxKeHnH. Ha ocHope u3yyeHHA ZMMAeMMONOrUH, NaTore- 
He3a, OIM2KaWWUX HW OTMAMeHHbIX pe3yJIbTAaTOB TIpoduaKTHKH A 
JICUCHHA BEHEPHIeECKHX HW KOMKHHIX OoNe3sHeH paspaboTaHa UH WIHMPO- 
KO BH@APHeTCH B 2KH3Hb CHCTeMa OopbObl c yKa3aHHbiMu O601e3Hist- 
MU, paspa6oTaHbl HOBbIe CXeMbI JICUeHHA BeHepHyecKHx GHoesHe, 
eTasibHo paspa6boTaHa AuCMaHcepHad cucTeMa paOoThl npakTHye- 
CKHX yupexeHHi. 

B HacTosulee BpeMA Ha MepBoe MeCTO NO CBOeH 3HAYHMOCTH 
BbIMeIAIOTCA KOMKHbie GoesHu, HPpalolive SObILyIO powlb B 3a60- 
jlepaemoctu. JlocraTOuHO CKa3aTb, TO CpeAM BCeXx rpynn OomesHen 
KOKHbIe GOeE3HH 3AHHMAIOT TPeTbe—UeTBeEPTOe MeCTO NO KOJIMYe- 
cTBy OOpailenui, apa B cymMe 10% sce HeTpyOciMOcOOHOCTH. 

OtcTaiwT OHOXHMHYeCKOe H3YYCHHE KOMKHbHIX MPOWeCCOB, PHCTO- 
Jloruueckue WH PHCTOXHMHMYeCKHe HCCIEROBAHHA, H3y4YeHHe BIHPyCHOH 
Mpuposbl pada 3a6oleBaHHH, paspa6orKa HOBbIX MeTOZOB Jede- 
HHA, B YWaCTHOCTH — C IIPHMeHeHHeM aHTHOMOTHKOB u H3HOTe- 
paliun. 

Tlepex ZepMaTooraMH BO3HHKAIOT HW HOBble 3a0a4H. SIBHO He 
YROBJIETBOPAIOT HMCIONLHECH MeTONbI JICUCHHA TAKHX YaACTHbIX 3a- 
6oneBaHHil, Kak NcopHa3, 3K3eMa, KpacHan BomUaHKa. HeoOxosuMo 
riy6okoe u3y4eHHe MIPHYHH CMePTeJIbHbIX HCXOMOB TaKHX 3a6oule- 
BaHHH, Kak My3blpyaTKa MW KpaCHan ocTpan BOWaHKa. OTCYTCTBY- 
eT CHCT@Ma JICUCHHA KOCMeETHUCCKHX HeEOCTATKOB, a TakxKe Npodnr- 
JIAKTHKH JK3CMATOSHBIX MpPOUeccOB, MPHBOAAWIMX 4YaCTb GOJIbHbIX 
K IIONHOK HeTpyZocnoco6HocTu. Bo3sHukaloT MW OTeJIbHbIe HOBIE, 
paHee He perucTPpHpOBaBIKecA HW TpeOylollMe yray6NeHHOTO H3y- 
YeHHA 3a00eBaHHA, Kak, HallpuMep, reHepaJIH30BaHHble KaHAHO- 
MHKOSBI, PIyOOKHe MHKO3bI THMa KOKUMAHOMUKO3a; pacTeT 4HC/O 
HOBbIX MpodeccHOHaNhHbIX pa3LpaKUTeMeH, YTO CBA3aHO C POCTOM 
MIPOMBIWIZIGHHOCTH, OCOGeHHO XHMHYECKOH. 
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1. Kana Ha0MHKO3BI 


KaHAMQOMHKO3bLI WH APyrve MHKOS3bI, BHISBIBAeMbIe PORK KeNO- 
JO6OHEIMM rpH6KaMH, Tpe6yloT yry6meuHoro u3yyeHuA. Bpisicusert- 
Ca 6oulbilad YacToTa CanpouTu3Ma Apo *KenoOOuLx rpuOKos, 
MpHyeM BeCbMa HeAOCTATOYHO M3yYeHbI YCOBHA, MpHBOMAMIMe K 
BOSHUKHOBeHHIO 3a007eBaHHA. YcTaHOBJeHO, 4TO B pe3sybTaTe 
NeveHuA AHTHOMOTHKAMH FACTO TIPOMCXOAHT yYCHJIeHHOe PasMHOx«Xe- 
HHE JPOMKKENOMOOHHIX TPHOKOB, MPHBOAALWIee K Pa3BUTHIO THKE- 
JIbBIX KAHTHZOMHKO30B, MOTFYDIHX 3aKaHYMBaTbCA CMePpTeJIbHbIM 
ucxonom. Heo6xoquMO w3yUHTh G6MONOrHIO ApORKeMOMOOHbIX 
rpHOKOB, HX H3MeCHUHBOCTH, a TAK Ke JIMAEMHOVIOrMIO WaHHbIX 3a- 
6ouleBaHHi, KIMHHUeCKyIO KapTHHy, MaToreHe3, npoulakTuKy H 


mevenne, 
Ucnoanuteanp: Jlenwuuerpaickui uHcTutyT aHTHOMOTHKOB. 


2. Jlevenve TepMaTOMHKO30B 


Bomee ww MeHee pa3spa6oTaHbl MeTOAbI JIeueHHA AepMaTOMA- 
KO30B BOJIOCHCTOM WaCTH TOJIOBLI MH OCTPbIX MOBEPXHOCTHBIX ep- 
MATOMUKO30B ruianKoh Komu. Heo6xonuma paspa6oTKa HOBBIX 3¢)- 
(PEKTHBHBIX MCTONOB JICUCHHA OHHXOMHKO30B, XPOHHYeCKOK TPHXO- 
(PUTUM, GeSpeHTTeHOBCKOTO JICYeHHA MHKO3OB BOJIOCHCTOH YacTu 
rovloBbl, a Tak»Ke cmoco60p meyeHua ray6okHx MHKOsOB, YuHTHI- 
BaA BOSMOMKHOCTh paspaboTKH HMMYHOOHOJOrHYeCKHX MeTOOB Je- 
YeHHA, HEOOXOAMMO JaJIbHeHwee M3YYeHHe COOTBETCTBYIOULHX Mpe- 
MlapaTOB M BBIMyCK OYHUIeCHHbIX OT MOCTOPOHHHX NpuMecem cTas- 
WapTHbIX AMMyHOOMOJIOTHYeCKHX Mpenapatos (TpHxoduruna, O.a- 
CTOMHMILMHA HM Jp.). 

Ucnonuutean: Cpepgnoscknit KoxKHO-BeHepomornyeckuh 
wucTutyT, Acrpaxanckul, KasaHckui u PasaHckua MeQMHCTHTY- 
Th, Cranmuuckunh TU YB. 


3. Wpopunaktuka uw weveHue onusepModHuTHu 


TIpo6nema anuaepmModuTuu uMeeT OoublIoe 3HAYeHHe B CBA3H 
 MACCOBOCTbIO WaHHOrTo 3a601eBaHHA, MoparKarollero MeCTaMH 
(IMPpOKWe KOHTUHTeHTHI HACeMCHHA HW BbIZbIBaIOUIero GoubwHe Tpy- 
nonotepu. HeoOxonumo u3yyeHve SMHAeMHONOruM AaHHOTO 3a60- ! 
JlepaHua HW ero MaToreHesa, a TakKxKe pa3spaOoTKa HOBHIX MeTOJOB | 
npodusakTHKH WU WeueHHA, 

UcnowHutean: Pasancxuh, Cepepo-Oceruucxui u Caepa- 
AOBCKHH Me€MHHCTHTYTHI, JleHuHTpawcKHH caHWTapHo-rurneHnye- 

KH MHCTUTYT. 
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4. Oco6eHHocTH AepMaTOMHKO3OB B CEAbCKHX YCOBHAX 


BEABAAIOTCA 3HAUHTeJIbHbIe OCOOeCHHOCTH JePMATOMHKO30B_ B 
CeMbCKHX YCOBUAX: OCOObIe CPOPME!, CBASAHHbIe C 3apaKeCHACM OT 
MKUBOTHBIX, WacTOTa XPOHHYeCKOH TpHXOMHTHU H T. I. OpraHH3a- 
IMA JIeueHHA B pADe cAlyyaeB CHIbHO 3aTPyAHAeTCA OTMAJICHHO- 
CTbIO WeueOHBIX yupexmenHh. Heo6xoduMo TULaTeIbHOe H3yUCHHe 
pceex OCObeHHOCTeH 3MHAeMMOJOrHN MW KJIMHMYeCKOH KapTHHbl, a 
TaKxKe pa3pa6oTKa OpraHv3sallHOHHbIx (opm 6opb6nl c MepMaTo- 
MUKO3aMH Ha cene. Pa6ota omKHa ObITh MpoBezeHa B TeCHOH 
CBA3H Cc BeTepHHapHbIMU paOoTHHKaMH Kak Mp H3ydeHHH MepMa- 
TOMVKO30B, BOSHHKAIOWIMX B CeJIbCKHX MeCTHOCTHAX, Tak HW MPH pas- 
paGoTKe COOTBETCTBYIOWIMX NMpodumakTHIeCKHX MepornpuaATHH. 

Vcnoanuteau: Bawxkupcxui, Poppxoscxuh u Cpepsos- 
CKHM KOoKHO-BeHepowIOrHyecKHe HHCTHTYTHI. Apxanrenpckuit, Act- 
paxancxun, Jlarecranckni, Kpacuospcxui, Kypcxuli, Xadapos- 
cKuat MenuncTutyTs!, Crammuckut THALYB, Jlenuurpancxua HH- 
CTHTYT AHTHOHOTHKOB, 


5. Muogepmutst 


[uHotinnuKxopple 3a60eBaHHA KOXKH MW MOMKOMHOK KJeTUATKH 
SBIAIOTCA BaxkHeliniel rpynmoh 3a6oneBaHul, Tak KaK OHM alot 
6onptioe Komu4ecTBO TpymonoTepb. TloucKu s@eKTHBHBIX MeTO- 
NOB JeYCHHA HaMeualoTCA B HallpaBJIeHHH NOMYYeHUA HOBbIX aHTH- 
TIHOKOKKOBBIX AHTHOHOTHKOB MW GOHOSOTHYeCKHX NpenaparTos. 

Onnoppemenno culegyeT paspaOoTbIBaTbh KOHKPeTHbI€ = MeTO/b! 
MpOWAkTHKY MHOLEPMATOB B YCIOBUAX PasHOro pola MPOKSBOT- 
cTB, OCO6eHHO B TOpAHOH, yroubHOK, pHOHOH, HeTAHOK, MalIH- 
HOCTPOMTeEMbHOH HW APyrHX BHAaX MpOMBILWIeHHOCTH, a TakKe B 
cebcKOM xo3sitctBe. HeoOxoquMa TecHaH CBA3b C HHKCHEPHO- 
TEXHHYCCKUMU PaOOTHHKaMU MH M3yYeHHe TeXHOJIOTHH, Tak Kak B 
TIpOPuMAKTHKE MHOZEPMHTOB Cepbe3Hble Pe3y/IbTAaTbl MOTYT ObITb 
ROCTUFHYTLI Mpexkze Bcero MyTeM yJIyYWIeHHA TeXHOMOPHH, aBTO- 
MATH3allHH HW MpOBeeHHA COOTBETCTBYIOINMX CaHHTapHO-rHTHeHuye- 
CKHX MeponpuaTuH. 

Mcnonuuteaun: Kormno-senepomornueckue HHCTHTYTHI, 
Actpaxanckuit, MpanoscKun, JlennurpancKui cau. rar., Kpacnoap- 
cxut, KyfiOpnmesckul, Capatoscxul, Cranuurpanckui uw UKasos- 
CKHH M@JHMHCTHTYTHI. 


6. HpocbeccuoHaibHble JepmaTo3pi 


CrenyeT OTMeTUTb 3HadHTeIbHOe OCMaGeHHe BHHMAHHA K Mpo- 
ebeCCHOHAJIBHEIM JepMaTO3aM B TocleqHue rospl. Mery Tem He- 
MIpepLIBHO PaSBUBAlOWadcA MPOMBIUWICHHOCTh, OCOOeHHO XHMMYe- 
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CKanv, CO3AaeT HOBbIC pasApaxKuUTeAH, Tpe6yioulue H3y4eHHA Hu pa3- 
paOoTKH COOTBeETCTBYIOULUX MpodbuakTHYeCKHX MeponmpHATHH, 

Mcnomuutesau: Bee komkno-Beneponornyeckue MHCTUTYTHI 
H COOTBETCTBYIOLIMe Ka*eApbl MeABY3OB. 


7. Dk3emMaTO3Hble Mpowecchl 


IK3eMa HW IK3EMOMOMOGHbIe ACPMATHTbI DOUKHBI CTaTb O6beK- 
TOM FayOoKorO H3y4eHHA, TaK KaK JO CHX TOP WepMaTovioru yje- 
AAW ITOMY BOTIPOCy CJIMIUKOM MasiO BHUMaHHsA. Mexyy Tem, cpe- 
Mu oOmeh 3a60neBaeMOCTH KOMKHbIMH GOVIE3HAMH 3TH LepMaTHTbI 
cocTaBAAIOT HHOrga Mo 12% u yacTO NPHBOAAT K HHBaJIMAHOCTH B 
pesybTaTe CHHKEHHA BbIHOCUBOCTH KOXKH K 3K3OPeCHHbIM pa3- 
ApaxkuTeiamM. YuHTbIBaA, UTO B OOJIbIIMHCTBe Cy¥aeB pa3BHTHIO 
9K3EMATO3HBIX PeaKLMH MpeMWeCTByeT WIUTeEAbHEIA MepHoa KOH- 
TakTa C pa3—qpaxkutTerem, HeOOxOAHMO ray6OKO H3y4NTb MpelsK- 
3EMATOSHbIe COCTOAMHHA H KOHKPeTH3HPOBaTb mpodusakTuueckHe 
MepONPHATHA JIA BarKHeEHWIAX OTpacmeH MpomMbliwmenHoctu. He- 
OOXOJHMO TakxKe paspa6oTaTb PopMbl MaCCOBOH H HHAUBULyadlb- 
HOM 3allHTbl, MOSBOIAIOULMe H36eraTb MPAMOTO KOHTaKTa KOXKH C 
aslepreHaMy. 

Pay6okomy H3ydeHHIo NowexKaT TakxKe ocobeHHOCTU OpraHH3- 
Ma OOJIbHBIX C IeJIbIO BLIABJICHHA YCJIOBHM BHYTpeHHel cCpembl, cno- 
COOCTBYIOULUX Pa3BUTHIO 3K3EMBI. 

HUcnoaunutreau: 1-4 Jlenuurpangcxuh, 2-4 Mockoscknii, 
KyhOpiuesckui wu Spoctasckui meguHcTutTythl, Jlesunrpaacknit 
TUAYB, Ceepanospckui KoKHO-BeHepoviornueckHh MHCTHTYT. 


8. Ponb WEHTPanbHOH HepBHOH CHCTeMbI B NaTOreHe3se H TeYeHKH 
KOXKHbIX 3a601eRaHni 


PewlaloulaA pOb HEPBHOH CHCTeMbI B pa3BHTHH HW TeYeHUH 
KOKHbIX 3a60/leBaHHA B HacTOAUee BpeMH He Tpe6yer OKa3a- 
TeJIbCTB, OMHAKO CieNaHHble WO HaCTOAMWero BpeMeHH MpakTuye- 
CKHe BbIBOAbI BeCbMa HeWocTaTouHbl. Meroab ucceqoBaHua co- 
CTOAHHS HEPBHOH CHCTeMbI NpH KOXHBIX 3a60eBaHHAX KpallHe 
CMO%KHbI H He MOryT ObITb BHEPeHbI B MpakTHYecky1o pabory. Ma- 
JO M3y4eH NWaTOreHe3 HeEBPOTeHHbIX WepMaTOsOB. CoBepmieHHo He- 
OCTaTOYHO paspaboTaHbl CPOPMbI HM MeTOALI NpOuAAakTHKH 4H ATe- 
YEHHA KOMKHDIX OomesHeH, HallpaBJIeCHHbX Ha ycTrpaHeHue Hapyile- | 
HHH (@yHKUAH HepBHOM CHCTeMBI. 

Heo6xoaMMo JaibHelwee pasBuTHe paG6oT no u3yyeHHio PyHK- 
IMM WeHTPaJIbHOM HeEpBHOH CHCTeMbI MPH KO?KHDIX GOe3HAX C MO- 
cenyrouleH paspa6oTKOl KOHKPeTHBIX Me€TOAOB LIMpoKoro MpHme- 
HeHHA NMOJIYYCHHbIX pe3yJIbTATOB B IIPAKTHKe. 
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VUcnonuurtreau: l-t Jlenwurpaackni, 2-i MocKoBcKHi, 
Vspanoscxult, Kasaucxuli, Ky6aucKkua, Movorosckui, OMcKHA, 
Pocrosckuli nH CranuurpaackHi MeAMHCTHTYTHI. 


9. ITMONOMNA pAfa BAKHEHWHX AEPMATO30B 


Ocraerca HeH3BeCTHOH 3THONOrHA NMcopva3a, My3blpdaTKH, 
KpaCHOM BOTUaHKH, KpacHoro MIOCKOrO MHIad HM HEKOTOPHIX APY 
Tnx 3a60meBaHHi KoKH. He3HaHve STHOJIOTHH 3ATPYAHACT PasBH- 
THe pa6oT mo npouslakTuke HW JeveHHIO yKasaHHbix 3a60/1eBaHAn. 
Vimerotca mpeanosloxeHHA O BHPYCHOH STHOJOrHH STHX G6osesH oH, 
aro fleslaeT HEOOXOJUMBIM BKO¥“eHHe B paspaOoTKy BOMPOCOB 06 
UX STHOJIOTHH BUPycovioraMH. 

Ucnonyuutreau: Capatosckni u Cpepamoscknh MeTHUAH- 
CKHe HHCTHTYTHI. 


10. Hopbie MeTObI JeC4YCHHA KOMKHDIX Oome3Hen 


Heo6xoluMo cocpeMOTOUHTh BHHMaHHe Ha H3bICKaHHM HOBbIA 
3(PeKTHBHEIX CpeACTB H MeTOJOB JIedeHHA 3a60eBaHHH KOKH. 
Heo6xonumo TakxKe U3y4HTb HavGoree WesecoobpasHbie MeTOAb! 
KOMIVIeKCHOTO JeYeHHA OObHbIX WepMaTO3aMH. 

Ucnonuuterau: Bee waydHo-uccieloBaTebcKve KOMKHO- 
BeHEPOJOFHYeCKHe HHCTHTYTHI. 


11. PamuoakTuBHble pellecTBa B AepMaTOJOrHH 


Heo6xonumMo pa3pa6oTaTb MeTOAbI NpHMeHeHMA paMoaKTHB- 
HbIX TperapaToB C LevIbIO JICUCHHA PaSHYHbIX KOKHBIX 6omesHen. 
TlomMMMO TIpAMBIX NOBpexXMeEHHH KOXKH PaMOaKTHBHPIMH BCLIECT 
BaMH, HalO H3Y4aTb KOMOHHHpOBAHHble MOparxkeHHA: MPUSHYECKHE. 
XHMMYueCKHe, aKTHHH¥eCKHe NOBpexKJeCHHA NPH HaHYHH sty 4eBor 
Sonesuu. CremyeT TakKxKe W3YIHTb, Kak OyAYT MpoTekaTb MpH Ty- 
ueBoH GomesHu Apyrve MepMaTosbl, HanpvMep, OObIMHbIe MHOKOK- 
KOBbIe MpOuecchl Np HaHUHH JeHKOMeHHH, ABJIAIOULEHCA CHMMITO- 
MOM HapylUIeHHaA OMHOH u3 BaKHeHINHX (YHKUMH 3alllUTbI Opra- 
Hu3Ma-aroiluto3a. 

Ucnoanuteanu: Toppkopcxat KOXKHO-BeHepo.1OrHdeckHH 
MHCTHTYT, CapaTOBCKHH MeHHCTHTYT. 


12. Opranuzauna MpOPuNaKTHKH MW Te4eHHA = KOMEDIX 6o.1esHeH 
B C@JIbCKHX YCJOBHAX 


HeoOxoHMO H3y4HTb yCIOBAA Tpya uM ObITa cesbCKoro Hace- 
AeHHA HM paspaOoTaTb KOHKpeTHbie (popMbl paOoTbl AepMaTO-Be- 
HEpOIOTHUeCKHX y4peKAeHHH M y4acTKOBOTO Bpata B o6nactTu 
npouTaKTHKH MW JIeEYeHHA KOMKHBIX 6onesHen., 
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Ucnoauutesan: Bee koxkno-Bpeneponornyecknue MHCTHTY- 
Thi: ApxaHrempceku, Kpacnospcxul, Ky6auckui, Hopocu6upcKui, 
Omckuh, Pocrosckuk, Pasauckuh, Craspononpcxua uw Uxkasoe- 
CKHMH MeJMHCTHTYTHI. 


13. Cucduauc 


B npo6smemMe cHusuca OCTaeTCA HepellleHHbIM pA BaKHeMIIMX 
Borpocos. Ilo Mepe yMeHbINeHHA “NCA CBexKUX opm cudusHca 
Bce Ooubluiee 3HaYeHHe NpHoOpeTawT No3sqHHe, TpyAHO AKarHoc- 
WUHpyeMble H YyMOPHble MO OTHOMICHHIO K OObIMHbIM MeTOMam Jle- 
YeHHA. SHAaUHTeIbHbIe W3MeCHCHHA BCerO OpraHH3Ma 4H_ OT- 
Je@JIbHbIX eFO OpraHOB, YacTO OTMS4aeMble MOGOUHbIe ABJeHHA 
CHHKAIOT BLIHOCJHBOCTb MO OTHOWEHHIO K CaJIbBapcaHy HJM TAKe- 
JIBIM MeTaJaM. 

CrenyeT Takxke pa3pa6oTaTb BONpOCH! WHArHOCTHKH, KJIMHMKH, 
NpoMuAAakKTHKN HW JIeUeHHA MO3AHUX opm cudusinca: HeBpocudpu- 
JIHCa, BUCILeEpocuusuca, MO3QHETO BPOMKAEHHOFO H CepOpe3HCTeHT- 
Horo cudusmuca. HeoO6xogqumMo nosBecTH uTOrM O6cmeqOBaHUuA 
COMATHYeCKHX OOJIbHDIX C MpHMeHeHHeM peakiwMu Baccepmaua, 
YIYUWIMTb MeETOAbI UCCJIELOBaHHA WeHTpabHOH HepBHOM CHCTeMHI, 
M3y4HMTb M€XANH3MbI WH 3HaYeHHe HeECNeWMHYeECKHX, WHarHocTuye- 
CKHX peakiwi (BaccepMaHa uw apyrux). MMetoulnueca MmeToubi 
JeueHHA TakxKe TpeOyloT albHefwero yJlyueHua Hw yco- 
BepIUeHCTBOBaHHA. B uacTHOCTH, HeEOOXOAHMO pa3spa6oTaTb MeTO- 
Abi, IPHTOAHble JIA WIMpOKOTO BHeApeHHA B aMOyslaTOpHytlo MpaKk- 
TUKY. CnenyeT pa6oTaTb KaK Hal NCHHIMIIMHOTepanven u MHpo- 
Ne€HHUMIJIHHOTepanhev, Tak H Ha HOBLIMH aHTHGHOTHKAMH B KOM- 
6HHaAWHH C APYFHMW MeTOMaMH JIeYeHHA. 

Mano BHHMaHHA yoeasoch BoNpocam mpodusakTuku u meye- 
HHA CHMHINCa B YCMOBHUAX cela wu AanekoH nepudepun, rae oKa- 
SbIBaIOTCA S3aTPYAHHTeCAbHbIMH HEKOTOPble O6bI4HbIe POpMEI ANC- 
MaHcepHouw wu sexveOHOW paOoThl H3-3a MeCTHbIX YCJIOBHA, B 4aACT- 
HOCTH, H3-3a pa3sO6pocaHHOcTH HacesieHun. Heo6xoqumMo W3y4HTb 
pe3yJIbTaTh! MpepzectByouleHh pa6oTs! u paspa6oTaTb KOHKPeTHbIe 
HOBbIe (OPMbI H MeTOAb pa6oThl, MpHcnoco6eHHble K MeCTHHIM 
yCJIOBHAM. 

Mcnoamuutesan: Bee koxkxHo-BeHeposormueckue HHCTUTYTH! 
u Actpaxanckni, Boponexckuh, Toppxoscxuni, Upxyrckxuit nu Mo- 
JIOTOBCKHH MeMHCTHTYTHI. 





14. Touoppea 


B npo6jeme ronoppen ocraetca paa TpydHbIx Bompocos, pe- 
Ie€HHe KOTOPbIX HEOOXOAMMO WIA DajbHetiwero cHuKeHHA 3a6oue- 
BaeMOCTH. 
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Cnenyer paspaOoTaTb HOBbI€ MeTOAb AMarHOCTUKH, npodusrak- 
TUKH HW jleveHHA ToHOppeu, OCObeHHO XPOHH¥ECKOH. Heo6xoiuMo 
yCOBepINeHCTBOBaHHe Kak OakTepHOJOrHYeCKHX, TaK HU 6akTepHo- 
CKONHUeCKHX MeTOZOB HCCeqoBaHHa. Cnemyer TouHee ompeme- 
JIUTh KPHTepHH W3JIeEYeHHOCTH. 

Bonpocbl HaydHOHK opraHHsallun MpOoMPWIaKTHKH UW eyeHHA Pro- 
HOppeH HeOOxXOHMO H3ydaTb B HalipaBJieHHH pa3spa6oTKH HOBPbIX 
(bopM CaHMpocBeTpa6oThl, ycoBepiveHCTBOBaHHA pa6ornl B aky- 
IePCKHX M THHEKOJOTM4YeCKUX YUPEKACHHAX, Ha CMOTPOBBIX TyHK- 
TAX, a TAKKE HSLICKAHHA HOBbIX, Oosiee 9¢pPeKTHBHEIX OPM BHIAB- 
JIGHHA HCTOUHHKOB HHDeKIMH. : 

Ucnoauutesanu: Bawkupcxui, PoppKoscxuit u Cpepos- 
CKHii KOKHO-BeHeEpOOrHyecKHe HHCTHTYTHI. 


15, Jlenpa 


TIpo61ema slenmph nosexuT yrayOeHHOMy lasbHelemMy H3y-- 
YCHHIO C L€JIbIO PeIeHHA BOMPOCOB, CBASAHHBIX C OKOHYATCJIbHOH 
JIMKBUallueH CHHHMYHbIX JHJCMMYECKHX OFATOB STOO 3a60/eBa - 
Hua Ha Tepputopun PC@CP. : ; 

Vcnonuutean: Acrpaxanckui nw PocTOBCKHH M€AHHCTH-- 


TYTHI. 
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[Tpo6zema Ne 15 


MPO®HJIAKTHKA H JEYEHHE IJiA3HbIX BOJIESHEM 


B mia Hay4HO-vCCeOBaTeIbCKOT PaOOTbI BKJIOYCHBI ABe OC- 
HOBHbIe NpoOeMbl odTasMomoruH —- raayKoMa nH Tpaxoma, He- 
O6XOZUMOCTh 3TOTO MHKTYeTCH TeM, uTO O6e 93TH NpOOJIeMbI OKOH- 
TaTeJIbHO Clie HE Pa3peleHbl, a aKTYaJIbHOCTh HX BECbMa BeJHKA, 
{TO HW MOATBEpRKAeHO MocTaHoBNeHHem TIpaputenpcTBa uw yKa3a- 
HuaimH MunucrepcrBa 34papooxpanenua CCCP. 

Piaykoma sABAAeTCA MO HacTosttero BpeMeHH rlaBHOH mMpH- 
WHHOH CJlenoTb! Kak B CCCP, tak u B Apyrux rocyapcTBax mupa. 

Tpaxoma, Kak MpvuHHa cienorsl, urpaer B HacToatlee BpeMA 
SHAMUTEIbHO MEHBbIIyIO POJIb, YEM 3TO HMeO MecTO paHbile, On- 
HakO B Halle CTpaHe HMeIOTCA elle O“arH TpaxOMBI, AMUKBULALHA 
KOTOPbIX KpaliHe TpyHa 6e3 pa3speuleHHA BOMpocoB matoreHesa Hu 
HEKOTOPEIX JPYrHX BOMPOCOB, CBA3AHHBIX C 3THM 3a607eBAHHEM. 


Pa3snzen J]. THAYKOMA 


[aykoMa ABJSeTCH THKeIbIM 3a60NeBAHHEeM. nopakalouluM, 
Kak TpaByso, o6a ria3a. 

Panuan AHarHocTuka raayKOMBI Tpyava. B navasibublx cTagqHax 
(ayKOMa Hepe€AKO MpoTeKaeT He3aMeTHO AAA CamMoro 6bobHOrO. 
ITO MPHBOAUT K TOMY, YTO G6oOIbHOH 032HO o6paulaercs 3a cne- 
UHAbHOH MOMOM{bIO, Kora 6oe3Hb BCTYNMAa B CTalNIO ¢ asieKo 
SAIC AUIMMH H3MC€HCHHAMH = aHaTOMHYecKOoro u yHKUHOHasIbHOTO 
Xapaktepa. Ilo qannbim o6pantaemocru, u3 O6ulero KonuuecTBa 
OOTbHBIX TIayKOMOTi oKomo 20% CTpaMarorT HeN3MeYuMOH ceEMOTOH 
(aOcouloTHaA riayKoma). | 

B oTHouleHHy reHe3a raiayKOMbI 3apyOexXHbIe aBTOpbl B GOJIb- 
IUHHCTBe CBOCM MNpHepKHBAIOTCA TOKaIMCTHYeCKHX TeOPHH Hu CUH- 
ValoT, ITO NPHYHHA Ce JIEKUNT B rpyOblx aHaTOMHUeCKHX H3MeHe- 
HHAX CaMOrO la3a, yMyCcKanH Te HHTHMHbie B3aUMOOTHOLIeHHA, Ka- 
KHE CYMLCCTBYIOT MeXK ily rla30OM HM OpraHH43MOM B uenOM. Coper- 
CKHE OPTAaIMOJIOr, HCXOAA H3 CAMHCTBA BHeLIHHX BHYTPeHHHX 
(PAKTOPOB, PaccMaTpUuBaioT Mpoueccyl, NpOWCXOAAIMe B Ira3y, B 
34BHCHMOCTH OT OOULerO COCTORHMA OpraHu3Ma. 
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CoBeTCKHMH aBTOpaMH MOyIeHbE yOequTebuble JaHHble, Mo0- 
Ka3biBalolive, 4YTO y OObHbIX MiayKOMOM HMeIOTCA paccTpolicTBa 
KOPKOBOrO yipaBJICEHHA HH KeeKaALWMMH HMOAKOPKOBLIMH OO6pa3o- 
BaHHAMHK. Hapsany c ucceqoBaTesIbCcKOH pa6oToh B 3TOM HalpaB- 
JIGHHH, HeEOOXOHMO yA@IHTb JOKHOe BHHMaHHve TakKe MW pOJIH 
MeCTHbIX MEXAHH3MOB H MpOWeCccoB, MpOMCXOAAULAX B CaMOM fvla- 
3y, HO MocmeqHero BPeMeHH CJIMLIKOM MaJiO H3Y4eCHHBIX, 

B pa6Oote mo riayKome OouIbilloe MeCTO JOJIMKHO SObITh yACIeHO 
paHHelH MHarHocTuke, TaK KaK CBOeBpeMeHHaA WHAaTHOCTHKa HMe- 
eT OFpOMHOe 3HaueHHe WIA MpodusakTUKH cenoTH! OT 3TOrO 
3a001eBaHHs. 

TlomkHa ObITb MpodouDKeHa paOoTa No nmpoBepKe 3ekTHBHO- 
CTH HOBbIX MeTOJOB JICUCHHA HW JCueOHBIX TpenapaToB, a TakKe 
pa3JIMUHbIX CmocoOoB xupypruyeckoro BMellaTesbcTBa. Hapsany co 
CPpeACTBAMH MeCTHOPO BO3AeHCTBHA, JOJDKHbI IWHPOKO TIpHMeHATh- 
CH MeTOZbI KOMIIICKCHOM Tepanmvv, yaMTblBad HeEOOXOMHMOCTD wJe- 
YHTb He TOJbKO OOJbHOUW T1a3, HO HW OPraHH3M B LUeJIOM. 

Hakone, B Rese Oopp6bl c rayKOMOH CYLIeCTBeHHYIO POVIb 
MrpaeT OpraHH3aluA MeAMUMHCKOTO OOCAYKHBAHHA OOJbHbIX Tlay- 
KOMOM B CMbICJI€ PaHHeroO BEIABJICHHA OOJIbDHEIX H OGecneyeHuA HM 
HeEOGXOAMMOM JeueOHOH NOMOUIN. 


1. Tlatorene3 rayKOmMbl 


B o6acTH W3y4eHHA MaTOTeHe3a [layKOMbI cTaBHTCA 3aa4da 
CO3MaHHA IKCMEPHMeHTaJIbHOW MOeIM C DHTeCbHbIM TMOBDIILE- 
HHe€M BHYTPHra3sHOro WaBJeHHA UM NOcNeLylouleH paspa6oTKoH Bo- 
IIpPOCOB SKCNeEPHMeHTaJIbHOK Tepanuu, McxogzA u3 Toro, YTO coBeT- 
CKHMH O*TaJIMONOraMH PlayKOMa pacCMaTpHBaeTCA Kak KOPTHKO- 
BUClepasbHoe 3a00neBaHHe, MPH H3yYeHHN ee NMaTOTeHe3a HEOOXxo- 
AMMO OOpaTHTb oco60e BHAMAaHHe Ha BBIACHeHHeE (YHKUHOHAJIbHO- 
TO COCTOAHHA UCHTpasbHOH HEPBHOH CHCTeMbI HM HePBHO-pellelrop- 
HOrO alillapaTa ria3a, a TakKxKe Ha BLIACHeHHe Tcoro BereTaTHBHO- 
ro (OHA, HA KOTOPOM Ppa3bIrpbiBaloTCA KOPKOBble BJIHAHHA B Ca- 
MOM rvia3y. 

Heo6xonumMo MpomomKuTb paOoty mo u3yyeHIo § auleKTpHue- 
CKOH AKTHBHOCTH KOpbl TOJIOBHOTO MO3ra HW NOAKOPKH, HMes B BH- 
My BbIACHeHHe COOTHOLIeHHK BOSOYAHMTe/IbHOrO H TOPMOSHOTO Mpo- 
uecca pW raayKome. CylefqyeT, HaKOHeL, MPOBOANTD UCCeqOBa- 
HHA MO BbIACHCHHIO M€XaHH3Ma peryJIAUMH COCcyAHCTOrTO TOHYyca 
ria3a y OOJIbHbIX TIayKOMOH, 4TO MOMKET MaTb HEKOTOPble HOBBbIC 
aHHble DJIA CyKTeHHA oO MaToreHese 3a607eBaHHA. 

Mecnomauuteau: Mucruryr um. Penpmronpua, 1-4 u 2-H 
MockosckHe M€QHHCTHTYTH, ApocnapcKknh, Cmonmenckuh, Pa3au- 
ckHH W JIeHHHTpagcKHH CaHUTapHO-rMrHveHHecKHH MeAHILMHCKHe 
HHCTHTYTBI. 
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2. PaHHad WHarnocTHuKa PlayKOMB! 


Heo6Oxozuma TBopyecKan paboTa NO CO3MaHHIO HOBbIX MeTOJOB 
paHreH MHarHOCTHKH TJlayKOMBI. 

Kpome MHOrouNCJIeHHbIX T1po6 WH MeTOAOB, yxKe MaBHO BOLIeL- 
IHX B OTAIMOMOrH4eCKy!O MIpaKTHKY, 3aCJyKUBAIOT Ja/IbHerWe- 
rO H3yYYeHHA MeTODbl TOHHOCKONHH, HCCIeOBaHHA PYHKUMOHAJIb- 
HOH MOJBYKHOCTH 3PUTeIbHOrO aHaJlu3saTOpa, KOMIMpeccHOHHaA 
nmpo6a H TOHOSIeKTporpagmua. 

Ucnonuuteau: Wucrutyr um. Teapmrompia, 1-i u 2-H 
MockopcKHe M@AZMILMHCKHe MHCTHTYTH uv JIeHHHrpagwckKHH caHuTap- 
HO-rMfHeHHyecKHH MeAMHCTHTYT. 


3. JleveHHe rlayKOMBI 


Oco60e BHHMaHve JOJKHO ObITh yAeIeHO MOCTpOeHHIO pallno- 
HaJIbHOH KOMIVIeCKCHOH TepanHu, BKIOUaIOUeH KaK MeCTHOe BO3- 
melicTBHe Ha 6ObHOH ria3, Tak H OOulee BO3ZEHCTBHE HA BEeCb 
OpraHv3M, efO PeaKTHBHOCTb HM WeHTPaJIbHylO HeEPBHY!O CHCTeMy. 
JlomxKubl ObITh MpOAOMKeHbI MCCMeEAOBAHUA HO MpoBepke WevcTBuA 
HOBbIX M€TOJOB H HX COUeTAHHH (6eH3aMOH, apMHH, apOy3uu, Kap- 
6OXxOJIMH, bocakoul, AMaMOKC, NposepuH). 

AvasIH3 OTZaJICHHbIX pe3y/IbTATOB Pa3JIMYHbIX BUAOB XHpyprH- 
YeCKOrO BMellaTeIbCTBa JOJIKEH NOMOYb BbIpasoTKe MoKasaHHH 
Jit MIPHMeCHeHHA KOHCepBaTHBHOTO HIM XMpypruyeckoro cnoco6a 
JIGYeHHA PIayKOMbI, a TakoKe AA BbIOOpa TOO HIM HHOTO MeTOa 
oMepaTHBHOrO BMellaTeJIbCTBA. 

Mcxona 43 2aHHblx O MaToreHe3e rlayKOMbl, Hao MOCTaBHTb 
WMpoKoe H3y4eHHe MeTOa MCHXOTepalMH, KOTOPaA MOXKeT OKa- 
3aTb OArOMpUATHOe elcTBHe Ha TeyeHve rlayKOMAaTO3HOPoO I1po- 
wecca, 

BuTaMuboTepanua, oco6eHHO MpHMeHeHHe BHTAMHHOB rpyiilibl 
«B», TakK%Ke NOJUKHa HaHTH WHpOKoe MeCTO DpH sIeyeHHH TlayKo- 
Mbl, KaK HM MIPHMeHeHHe APyrHx cpecTB oOOulero BO3MecTBUA. 

Ucnoauutresau: AUncrutyr um. Peapmronpua, 1-h u 2-h 
Mocxkosckue, Craspononpexuh, Hosocn6Oupckuit wu SpocmaBcKnlt 
MeHUMHCKHe HHCTHTYTHI. 





4, Opranu3zauna Gopn6n! c rilayKOMOHK 


Heo6xoauMo JalbHelilee u3y4¥eHHe OpraHH3allMOHHbIX MopM | 
PaHHero BbIABJIGHHA WM AMCMaHCepHOoro OOCyKHBAHHA OOJIbHbIX 
rilayKOMOM, a Tak»Ke BOMpocoB TpyAOycTpolicTBa mpu riayKome. 
CnenyeT COBepIIeHCTBOBaTh MCTOAMKy caHMpocserpaooTn 10 
6opp6e c riayKOMoH. 
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Ucnoaunutreau: Uacraryr um. Lenpmronapua, JleHnu- 
rpaakckui nemuaTpuyeckul, Kpacuospcxui u CraBponoabckHi 
MeCHHCTHTYTHI. 


Pa3snea IJ. TPAXOMA 


B CCCP umerotca elie o¥aru Tpaxompl B Cpennem [lososKne, 
HEKOTOPHIX O6lacTax CuOupyv, B SakaBKa3be uw B Cpeguen Asun. 
IIlnanospaa pa6ota no 6opb6e c TpaxOMOH MpuBea K HEKOTOPBIM 
MOOXKUTEIBHBIM Pe3yJIbTATaM: B PANG ABTOHOMHBIX pecmyO.HK, 
KpaeB u OOmacTeH HaOsOfaeTca CHHKeHHe 3a00NeBaeMOCTH TPa- 
XOMOH, 3HAYHTeIbHO MeHbIUIee YHCIO CBEKUNX CyyaeB Oone3sHH HM 
YBeJIHUeHHe KOJIMYeCTBa CHy4aeB TpeTbeH CTaAHH (T, e. ACUCHHDbIX 
6OJIbHBIX), UTO MaeT OCHOBAHWe CYHTATb HEKOTOPble OUarH TpaxO- 
MbI TOTYXaIOUlHMH. SHAYMTeMbHO MeHbIWe HaOmMOMaeTCA TAKEeMTbIX 
OCJIOMKHEHHH TPaXOMbl H OCOOeHHO CJICNOThI OT Hee, OUeHb YWaCTOH 
B mpowsom Poccun. DTH MOCTHKEHHA SABIIAIOTCA pe3yJIbTaTOM 
KOMIIeKca OOS3aTeCIBHbIX WIA HaceeHHA mpodumakTH4yeCcKHx A 
neyeOHbIX MEePOMPHATHH, MPOBOZHMbIX OpraHaMu 3ApaBooxpaHe- 
HUA Ha OCHOBe JaHHbIX COBPCMCHHOH HayKuH. 

B Hay¥HO-nCCIeqOBaTeJIbCKHX MHCTHTyTax CCCP u3yaannch 
BOMpOchl! MOPosorHn WU ONOMOrHH BOSOYAUTeIA TpaxOMbl; Mpupo- 
fia BHYTPHKJIeTOUHEIX BKIIOUecHHH TJpopauexa-[anbOepumiresztepa; 
nmpoBpeyweHa padbota NO H3yYeHHIO AeCHCTBUA pa3IMYHbIX CyJibdaHH- 
JJAMHOB H AaHTHOHOTHKOB Ha BHPyYC TPpaXOMbl U GakTepHaJIbHy!O 
QsOpy, OCORKHAIOULYIO TPaXOMATOSHbI nmpouecc; paspa6oTaHbl 
OMepauHu, MpOH3BOAHMble Mp Tpaxome, HalpuMmep, mepecayzKa 
CreHoHOBa MIpoToKa Mpw Kcepose poOroBHbl, paspaOoran mya 
KOHKPeTHbIX MePOMpHATHH Mo Gopb6e c TpaxomoH Bp CCCP, xk 
BbIMOJIHEHHIO KOTOPOrO TIPHBJIeYeHbI BCe MeAHIMHCKHe paOoTHHKH 
Coosa. 

JIMKBUDalMA O4ArOB Tpaxomp! B CCCP apaaetca ogHOM H3 
6M KanWUX 3aay COBETCKOTO 34paBOOXpaHeHHa. 

Mmetoulvecn pe3yJIbTaTbl NO CHM2KeHMIO 3a60eBaeMOCTH TDa- 
XOMOH COBeEPIIeCHHO HeMOCTaTOUHb; OMHOH H3 MPHYHH 9ZTOTO ABIA- 
eTCH HEMOCTATOUHAA H3YYeHHOCTh CyUWLHOCTH 3TOrO 3a60eBaHHA, a 
TakKe MeTOLOB eFO MpOMuaKTHKH HW JIeUeHHA, 

B nlaH paOoTbl AOJKHO 6ObITb BKJIOUCHO M3yYeHHe BOMPOCOB 
STHOMOTHH, MaToreHe3a, TMarHOCTHKH, KJIMHHKH, NpoulakTHKH HW 
JleveHuA 2TOTO 3a00eBaHHA, a TakKe HW OpraHH3auMn Gopp6pt c 
HHM. 


1. STHONOrMA, NaTOreHe3 uW AWarHOCTHKa TPaxOMbl 


Heo6xoqHMO MpOMOMKHTb HCCeAOBaHHA MOpdomornyeckux HM 
OHOJIOrH4eCKHX CBOHCTB Bupyca Tpaxombi. TlomyyeHue xKyvibTypbt 
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BUpyca TpaxOMbl OTKPOeT MepCNeKTHBH! WIA pellleHuaA pxAa Teope- 
THYECKHX HW TipakTH4¥ecKHx BoMpocos. PaspaOorKka cnoco6osp npH- 
TOTOBACHHA HMMMYHHBIX CbIBOPOTOK M BaKUMH aCT BO3MO2%KHOCTD 
110-HOBOMy OMOKTH K MHaTHOCTHKe, JICYeHMIO WH NpoduwsakTuKe 
TPaXOMHl, 

Pojib HepBHOH CHCTeMbI B TeYeHHH TPaXOMbI, OCOOeHHO ynop- 
HbIX ee (OPM, H3y4eHa HeZocTaTOUHO. M3yyenne rucTOMOpmovorn- 
UeCKHX H3MCHCHHM HepBOB KOHDbIOHKTHBbI pu TpaxOMe OJDKHO 
MOMOUb BHIACHEHHIO pOJIM HeHporeHHOro dakTOpa B MaToreHe3e 
ynopHoro TeveHHA TpaxOMBI. 

SHadHMTeIbHOe YHCIO pelHAHBOB, HaOMOMalOUlMXCA Mocse Ka- 
KyWerocd H3NeueHHA TPpaXOMbl (40 cTagqun Tpaxombl IV), craBHT 
BoMpoc O HeEOOXOAMMOCTH BbIpa6oTaTb Gomee TOUHBIM KpHTepHn 
H3JICEUCHHOCTH, a TaKKe BbIACHHTb MaToreHes pelHAHBOB HM MeDpbI 
ux NpomvAakTHKH. 

Ucnonnuteanu: WMuactrutyt um. Perpmrompua, Uypauckni 
vu BaliknpckH TpaxOMaTO3HbIe HHCTHTYTH, Hosocn6upckHh 4 
Bopowexckuit MeAMIMHCKHe HHCTHTYTHI. 


2. JlewenHHe Tpaxomp! 


IipuMenenve mpu TpaxoMe CHHTOMHI[HHa MOKa3asoO ero OOub- 
yto B*PeKTHRHOCTD B CPaBHeEHHH C IPHMeCHABIIMMHCA panee 
npenapatamnu. [IpenpaputenbHan MmpoBepKa TeppaMHMHa Maer 
OCHOBaHHe MOJlaraTb, YTO OH ABJIAeETCA elle Oomee MeHCTBEHHbIM 
npu sevenun Tpaxompl. HeoOxogHMo ucibiTanHe TeppaMHMHa H 
JOVFHX HOBbIX AaHTHOWMOTHKOB Ha OOMbINMX rpymmax OOJbHbIX C 
UeIbIO paspaOOTKH TOUHOH MeTOAHKHM UX NpHMeHeHHA IPH pas3JIv4- 
ox PopMax TpaxOMHbl. 

B oTAeCAbHBIX CIYYaAX TPaxXOMbI IPHMCHeHHE M3BeCTHBIX HAM 
AHTHOHOTHKOB He MaeT CYIeCTBEHHBIX pe3ybTaTOB. B 9THX CJY- 
WaAX MpHXOAUTCA MPHMeHATb KOMOHHHPOBaHHOe JeyeHHe, Cc 3aMe- 
HOM AHTHOHOTUKOB Cy/IbdaMHAHBIMH mpenapaTaMH wu ApyruMu 
CpeACTBaMM, HaXOMMBUIHMH MpHMeHeHHe pw AeueHHH TpaXOMbl. 
Avasiu3 TIpHuvH oOpa3s0BaHHA TaKHX He NOAMAaIOUlHXcA sMeYeHHIO 
(OpM TpaxoMbl HM BEIPAGHOTKaA HOBbIX MeETOAOB UX JleYeHHA BXOAAT 
B 3anauy uccleqOBaHHA. 

VMimerotca mauHble, yKa3biparollve, YTO peHTrenoTepanua pH 
Tpaxome flaeT o6HaseKUBAIOMIMe pe3yJIbTATbI. OHaAKO MeTOJMKa | 
MPHMeHEHHA PeCHTTeEHOBHIX JyyeH Mp Tpaxome paspaboTaHa HeAO- 
craTouHo. Heo6OxoaHMbI WasIbHehwIne UCCIeOBRaHHA DJIA BbIpadorT- | 
KH HanOosee shpekTHBHOH MeTOAMKH peHTreHoTepaluu TpaxOMbl. 

Asnepruyeckuit dakTop u O6lllaA peaKTMBHOCTb OpraHi3na, He- 
COMHCHHO, BJIMAIOT Ha TeYeHHe TpaxoMaTO3HOro mpouecca. M3yue- 
HHe HaJIMUHA y TPaXOMHBIX 6OJIbHbIx TyOepkysle3HOK HMHDEKIUMH, 
CHPHIHCa, MaJIpwH, peBMaTH3Ma, Opylleiesa, aBHTaMHHO30B H 
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UX B34HMHOrO BIAMAHHA JOJOKHO BbIABHTb MYTH BO3ACHCTBHA HE 
TOJIbKO Ha TpaxOMHBIli mporecc, HO H Ha BeCb OpraHH3M B LWeJIOM. 

CaMbIM TAKEJIBIM OCIOXRKHEHHEM MPH Tpaxome ABJIAeTCA KCEPO3 
pOropuHlbl H KOHDIOHKTHBBI. [IpeqviomweHHad COBETCKHMH aBTOpaMH 
onepauua Mepecanku CTeHOHOBa MpOTOKa OKa3biBaeT B pAe Ta- 
KHX calyyaeB xopomlee peficrsue. HeoOxoAHuMbl, Hapady c u3y4e- 
HHeM HelMporyMOpaJIbHbIX H IHAOKPHHHBIX (akTOPOB, MaJIbHeMIUKEe 
HCCACHOBAHHA MO yJIyUIeHHIO TeXHHKM S9TOH onepaluu uw pa3spa- 
6oTKe Gouee TOUHDIX NOKa3aHHH DNA ee NPHMeHeHHA. 

Ucnoauutesau: Uncrutyr um. Tenpmrogpua, BaxKup- 
CKHH TDaXOMATO3HbIK HHCTUTyT, S{pocsaBckuh, HosocnuOupcKkni, 
MowtoropcKuHi, Toppkoscknl, UensOuncxuh u JlarectaucKkui Med- 
MHCTUTYTHI. 


3. Oprann3auua 6oppbpl c TPaxomMon 


B gene AUKBHZauuu TpaxXOMbI OO/bUIyIO pOJlb HrpaeT opraHH- 
3allua Oopb6bl c 9THM 3a60/1IeBaHHeM. B HeKOTOPbIX aBTOHOMHBbIX 
pecny6mukax, O6ONaCTAX HM OTIeJIbHbIX paHoHax, Onarofapa xopo- 
wieH OpraHv3alHH OopbOpi c TPaxXOMOH, WOCTHrHyTs! OosbUIMe ycrie- 
XH B OTHOUICHHH pe3KOrO CHYXKCHHA YHCa TpaxXOMHDbIx OOJIbHBIX, 
mpotbusakTHKW 3apaxKeHHA UW UpeLynpexk7eHNA NOABJICHHA CBeKUX 
cAyyaeB TpaxoMbl. OOo6lleHuve OMbITa JTYYWINX pe3ybTATOB pabo- 
Tbl 10 GopbOe c TpaxOMOH AOJKHO ObITD 3afayeH pANa HaydHo- 
HCCIENOBATeJIbCKHX yupeKeHHH. 

CaHuTapHo-MpocBeTuTebHad paOoTa, MOBbIINeHHe CaHHTapHou 
TPpaMOTHOCTH HaCeJICHHA MMeIOT BaxKHoe 3HayeHHe JA spPeKkTHB- 
HOCTH 6opb6b c Tpaxomol. Heo6xoquMo Uu3y4HTb HMeIOWIMNCA 
ONbIT H HAMCTHTb HOBbIe POPMbI, OGecneunBaloulue HauOosee 6.1a- 
FOMPHATHbIE Pe3yJbTaTbI STOW pPadorHl. 

Cpeau MpvunH, 3aTPYAHAIOWUMX O3OPOBJIeHHe OTACJIbHbIX O4a- 
rOB TpaxOMbl, OcOG60e MeCTO 3aHHMAaIOT SIIMAeMHONOTM4eCKHe (ak- 
Topbl. BoiapmeHve 9THX (aKTOPOB C WebIO BLIPAaOOTKH NPOTHBO- 
SNHACMHYECKHX MePOMPHATHH HU BHeEAPeHHA THrMeHH4eCKHX HaBBI- 
KOB Cp@AW HaceJieHHA ABJIACTCA BaKHOH 3aqayeH 30paBooxpanHe- 
WHA WH NOWICKUT BHAMATEJIbHOMY H3y4eHHIO B OWIWKakWee NATH- 
werTue. 

Ucnoanutesau: WUncrutyt um. Tenpmronpua, UysaucKkun, 
wu Balukupckui TpaxoMaTosHble HHCTHTYTHI; ToppKoBcKHi, UKalos- 
ckHi uw Kyf6ntleBcKHaH Me@MHCTHTYTHI. 
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ITpo6naema Ne 16 


MPO®HIAKTHKA TPABMATH3MA WY JIEVEHHE 
NOCcJEXCTBUM TPABM 


OpraHH3aluHvoHHo-MeTOAMUeCKHH pasfqen mana BKMOUaeT BOTI- 
pocb! 6opp6bl c TpaBMaTH3MOM B3pocsOrO HM WeTCKOrO HaceneHHs, 
a TaK)Ke BOMPOCb! paHHerO BbHIABICHHA HW WeueHHA BPOMRKACHHbIX 
nepopmaunh. Hecmotps Ha TO, 4TO B OTHOIWCHHH OpraHH3alHy 
OoppObl C TPaBMaTH3MOM COBeETCKHMH YYeHbIMM MW OpraHaMy 3yapa- 
BOOXpaHeHha ye MHOFOe CheaHO, STO NEMO HyKMaeTCH B LaJib- 
HeHINeM pasBUTHH, 

B OTHOUeHHH H3y4eCHHA BPOXKACHHBIX MemeKTOB B HaCcTORULee 
BpeMA He CyLecTHyeT pecnyOmuKaHCKOH OpraHH3auuy, Torga Kak 
HEOOXOAMMOCTb B CHCTEMATH3aLHH paOoTH! No sTOH Mmpobsieme oue- 
BHAHa. HeoOxoguMo yyecTh H OTCTaBaHHe OpraHH3allHOHHbIx Me- 
ponpHATHH mo 6app6e c TpaBMaTH3MOM B HeKOTOPHIX O6acTAX 
MIpOH3BOACTBa, MperxKse Bcero, Ha Meco3saroTOBKax Hu B pbIGHOH 
NPOMbILIIeHHOCTH. Bowblioe 3HaveHHe HMeeT pa3paboTKa Npobue- 
MbI OOpbObI C HeMpOH3SBOACTBeEHHbIM TPaBMaTH3MOM, B  4YaCTHO- 
CTH — LIKOJIbHBIM H CMOPTHBHBIM. 


B o6acTu W3y4eHHA KIMHNKM WM MeTONOB NeyeHuA NOBpexKTe- 
HHH ONOPHO-ABHraTesbHOTO alnmapatTa HeEOGXOAHMO MOOUTHCA HEOC- 
JIOMKHEHHOTO TeEYCHHA 3aKPBITbIX NOBpeKMeHHH uw pan. Jina 9TOH 
Hew HeOOXOAMMO, B YaCTHOCTH, H3y4aH BOMpOCch NpodumakTHKu 
Wo0Ka H OopbObl c HAM, yueCTb Te H3MeHeHHA B OpraHH3me (Henoc- 3 
PeACTBeHHO Mocwe TpaBMbl), KOTOPHie NMpHBOAAT NOcTpaaBllHx B | 
COCTOAHHE WIOKAa, Hl COOTBETCTBEHHbIMH MePOlPHATHAMH Mpegympe- : 
JUTb pasBHTHe 3TOrO cocToaHHA. B nepsByio ovepedb caeaqyeT pa3- | 
pa6oTaTb MeTOAbI NOyYeHHA Ge3yKOPH3HEHHOH aHeCcTe3Hu, HOpMa- | 
JH3aWMH MCHXHYeCKOFO COCTOAHHA NMOCTPawaBWINX HM H3yUNTb Te 
H3MCHEHHA OOMeHi H HapylWeHHA MMHAMHKH KpoBooOparyeHua, 
KOTOPble MPHBOAAT K pa3BHTHIO CHMINTOMOB 1uoKa. TloqmexKut H3y- 
YeHHIO MPHMeHEHHE METOJOB THNOTeEPMHH y OOJIbHBIX, NOABEPrilHx- 
CH 3aKPHITOH TpanMe, paHeHHAM HW OMKOraM, a TakxKe M3y4eHHeE 
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PaHTNHOOAOKMPYIOWIAX CpeACTB, MPHMeHAeMEIX C UWeJIbIO NOHWKE- 
HMA peaKTHBHOCTH opraHH3ma. Hexoroppie Borpocel asTOoH mpobse- 
Mbl MOryT ObITb paspeLeHbI MyTeM SKCIEPHMEHTAJBHOTO HCCEMO- 
BaHUA, TOra Kak APyrve DOKI pelllaTbcH, TlaBHbIM o6pasom, 
MyTeM KJIHHHYeCKHX HaOs0 enn. 

lua po3geficrBua Ha HHeKuwIo MpH pasmuyHoro BHA 
TPaBMaX HeOOXOAMMO HCNOMb3OBATb HE TOJIbKO HbIHEe H3BeCTHbIe 
AHTHOMOTHKM, HO YYeCCTb H BOSMOMKHOCTh MPHMCHeHHA HOBBIX aH- 
THOMOTUKOB H HX KOMOMHALMi AIA MpeaynperxqeHvaA HHPeKLHOH- 
HbIX OCIOMHeHHA pan. PesybTaTH paOoT cileMyeT 3aKAHUHBAT 
pa3paOoTKoll HHCTPYKTHBHBIX MMCe€M, KOTOPbIe MOryT 6bITb pacnpo- 
cTpaneHbl vepes MuuuctepcTBo Ha nepupepuy. 


OnHoBpemMeHHO HalexKUT yCOBePWeHCTBOBAaTb MeTOMUKY JICue- 
HHA TlepesIOMOB KOCTell KaK KOHCePBaTHBHbIM, TaK HW ONepaTHBHbim 
flyTeM Cc TEM, UTOOLI B KOHEYHOM HTOTe MOMKHO 6bIIO PeKOMeH]O- 
BaTb KOHKpeTHble KOMIJICKCbl MCPOMPHATHH, MaloulMx HaHJIy4He 
pesybTaTHl, 


B o6nacTH BOCCTAHOBUTeEIbHOM XHpypruu caedyeT OOpaTHTb 
oco6o0e BHHMAaHHe Ha pa3WuHbie miacrHuecKHe MepONMpHATHA, Ha- 
UuHaH OT WWacTHKU MOKPOBOB H KOHWAA CMOMKHLIMH TpaHCaHTa- 
TAMM, C WCNOIb30BaHHeM BCX HMeIOINHXCA B HacTostilee BPeMA 
MeTOJLOB, a TaK2Ke HOBbIX MeTOAOB MepecadKH KOHCEPBHPOBauUbIx 
TKaHel. JlomKHbI ObITb THLATeJIbHO H3yUeHbI HW MOMYJIAPHSHpOBAanHbl 
Cpe WHpOKHX KpyroB XHpyproB COCyAHCTHIe INBHI, oco60e BHH- 
Manue CileayeT HaMpaBHTb Ha HCCeMOBAaHH= HW UIMpoKoe MpHMe- 
HeHHe TOMOTPaHCIJIaHTaTOB. 


Tlo pasneny optonegqun oco6oe BHUMAaHHe OJDKHBI MPHBJICib 
yiacTHBINHeCH 3a MocleqHee BpeMA Cydan Mopaxkenna TOIMOMH- 
3IMTOM, ToYeMy (MOMHMO pa3paOOTKH BOMPOCOB STHONOTHH, MaTO- 
reHe3a, KIHHMKH HT. J. 3TOrO 3aGoMeBaHHA, MPOBOAHMBIX COOTBET- 
CTBEHHBIMH CieliMasiHcTaMM) yKasaHHble B MlaHe BOMPOCbl OpTO- 
eX MOHOMHaINTa Ge3yCIOBHO OJKHbI HaHTu OTpaKeHHe B 
Hay4HBx mianax BOCXMTO u xypyprudeckux Kadep Me2HUHH- 
CKHX HHCTHTYTOB. 


Kpome Toro, lo 3TOMy %e paswey mpemnouaracica H3yyeHHe 
BOMPOCOB JeveHHA CiMacTHYeCKHX Napanuyeli, BpOKAeCHHBIX Me@op- 
Maun, MecOpMUPyIOWINX aPpTPO30B HW CHOHAMJIESOB. Bce 9TH BO- 
Mpochl MpefcTaBistoT co6oH aseKO He 3aKOHYeHHbie = pasAevthl 
OPTOMeAHH H HYKAAIOTCA B ajbHeliuemM yrviy6NeHHOM H3y4eHHH. 


VicnonHuTeiaMu TeEMaTHKU MO WaHHOl mpob1eme OyAyT Bce HH- 
cTutyThl BOCXHTO u pad xupypruyeckux Kademp MCHHUMHCKHX 
HHCTHTYTOB C y¥eTOM TeMaTHKH, paspaOaTblBaeMOH KaxKAbIM H3 
9THX yupexaeHHH. Bonpocbl WeTcKoro TpaBMaTH3Ma 4H opToneaul 
oJOKHb! paspabaTblBaTbCA TakrKe MeqHaTPHYECKHMH yupexTeuin- 
MH WH KadeZpaMu. 3 | 
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Pasgea 1. OPTAHH3ALHOHHO-METOAHYUECKHE 
BOTIPOCbI 


1. Wpoduaaktruka npompiinenHoro tpaBMaTu3Ma_ B BeAYUIHX 
OTPacIAX HapOAHOrO xO3AHCTBa 

Heo6xonuMo mposomkHTb BcecropoHHee H3y4eHHeE (opm u Me- 
TOXOB NPeAyMpeKAeHHA NPOH3BOACTBEHHOTO TpaBMaTH3Ma Cc y4e- 
TOM POCTa MOULHOCTH MpOv3BOACTBa HW yCOBePLIeHCTBOBaHHA TeXx- 
HMYECKOrO OCHALeHHA JIA MOCTOAHHOTO yyUeHHA ycroBUl Tpy- 
fa ¥ ObiITa pa6ounx. 

Mcnoauuteanu: WUnctutyrss BOCXUTO x Kadeappr op- 
raHH3alu 34paBOOxXpaHeHHA MeHHCTHTYTOB. 


2. Bopp6a c pa3H4HbIMM BHAaMH HeNpoHsBOACTBeHHOrO 
TpaBMaTH3Ma 


CrenyeT nmpeqycmotperh nu3syyenne CNOPTHBHOPO, yHUHOrO, a 
TakKKE TaK Ha3bIBaeMOrO ObITOBOTO TpaBMaTH3Ma. Hecmotpa Ha 
TO, YTO H€NPOH3BOACTBEHHbIN TpaBMaTH3M MpOAOmKaerT 3aHHMaTb 
SHAYHTEIbHOe MECTO Cpe APyrHX BHLOB TpaBMaTH3Ma, Mepo- 
NPHATHA MO ero MpelynperxkLeHHio MOKa elle He HMeIOT KOHKDeT- 
HbIX (DOpM. 

MWcnoanuteau: WUxscruryrss BOCXHTO, KateApbl xupyp- 
THH H CyMeOHO-MeAMUHMHCKOM SKCePTH3bI MeAMILMHCKHX MHCTHTY- 
TOB, 

3. Jlerckui TpaBMaTu3m 


Hecmotpa Ha G6ompulyio yacTory TpaBM y gerefi u cBoeodpa- 
3H€ MIPH4HH JeETCKOrO TpaBMaTH3Ma, JaHHOMy BOMpocy noKa He 
YHeNAIOCh HeOOxOAuMoro BHUMaHHA. TIpencraBanetca wenecoo6- 
PaSHbIM Pa3pelNHTb B MepBylO oOYepedb cCueAyOIHe BONpOcHt: 
TPaBMaTH3M CPeM WIKOJIbHHKOB, XapakTepHCTHKa TpaBMaTH3Ma 2 
Mepbl ero MpelympexkseHHA; CIOPTHBHbIM TpaBMaTusm y sere 
IUKOJIBHOTO BOSpacTa; ObITOBOM TpaBMaTH3M y FeTel. 

Mcnowuuteau: Wucrutyr um. Typuepa, neqvaTpHyeckue 
MHCTHTYTHI, KadeApbl NeHaTpHu MeAMHCTUTYTOB. 


4, Paywonaapuble dopmpl WH MeTORDI OpraH3allun TPaBMaTOJOrH- ! 
4eCKOM NOMOLIM B ropome WH CeAbCKOM MeCTHOCTH | 


YUHTbIBAA OOIbIUOH O6beM HaKOMuBINeroca MaTepuaJla MO BO- 
MpocaM Mpo@vsakTHKH HW JIeYeHHA TpaBM, MMeeTCA BO3MOXKHCCTB | 
B OmMxKallee BpemsA BbIPAaGoTaTh Han6osmee PpalHOHasbHble dop- : 
MbI OpraHH3allHH MOMOWIM MOCTpaqaBUIHM OT TPaBMBI. 

Hcnoauutreau: WUncrutytss BOCXHTO, Kadeappl opra- 
HH3alWW 32paBooxpaHeHHA MeMHCTUTYTOR, 
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5. Opranusauna seveGHo-npodusakTHyecKoro OOCAyKHBaHHA 
OpTOMeH4eCKHX 6OJIbHbIX 


Opranusalua AMcnaHcepH3allun, yueTa, IWaHHpOBaHHA H Aede- 
HUA OPTOMemMYeCKUX SOMbHEIX TpeOyeT YeTKHX OPM HM yCTaHOBOK, 
Oo MocseqHero BpeMeHM ellie He paspaOoTaHHbIX, 

Ucnonunutean: WMunctrautyt um. TypHepa, MHCTHTYTHI 
BOCXHTO, negnaTpHueckve MHCTHTYTHI uw Kadeszpbl neqMaTpHy 
Me LMHCTHTYTOB. 


Pasaea Il. KIMHWKA WM JEYVEHHE NOBPEXKZEHMM 
ONOPHO-ABUFATEJbHOFO ANMAPATA 


6. WpoduaaktuKa woKa u GoppOa c HHM 


Heo6xonHuMo vicclehOoBaHHe UW BHespeHHe B MpakTHKy COBpe- 
M@HHBIX MeTOJOB O6e300INBaHHA, H3y4YeHHe MeTOZOB CHHKEHHA 
KPOBAHOTO WaBJIeHMA, YCTPaHeHHA NICHXM4eCKHX akTOpOB, a TaK- 
Ke W3MeHCHHH B OOMEHHBIX Mpolleccax, MPOMCXOMAULHX B Opra- 
Hu3Me Tocue TpaBMbI. [I]puMenHeHve runoTepMuu HM sapMakowOrH- 
YECKHX CPeECTB C IebIO NMOHHKEHHA PeaKTHBHOCTH OpraHH3ma Ha 
TAKeMYIO TPaBMy ABIAIOTCH OMHHM U3 HavOosee MepCMeKTHBHHIX 
HanpaBAeHHi 9TOH paGoTH. 

Ucnoauuteau: Uncruryrss BOCXUTO, xupypruyeckue 
Kaceapbhl MeEHHCTUTYTOB. 


7. boub uv oG6e3607nBaHHe 


IIpu seuenum mocrpayaBlulux or TpaBM H MPH BOCCTAHOBH- 
TCAbHBIX OMepauWAX B MepBylo Ovepedb cleAyeT paspaOoTatb Me- 
TOMB ToAydenuA SesyKopusHeHHOro oGe360MBaHHA Kak OOULerO, 
TaK H pa3/IMUHEIX BHOB MeCTHOH aHecTesHH. 

Ucnonunuteau: Kachenppl xupypruv MedBy30B, HHCTHTY- 
To. BOCXHTO. 


8. HpodusaktTHKa HH@eKUHH NpH pa3ziHYHOrTO poza TpaBMax 


[lnanupyetca paspa6oTKa MeTOROB MPHMeHeHHA pa3JIMUHbIXx 
AHTHOMOTHKOB, H3Y4eHHe CMOCO6OB MpoJIOHTHpOBaHHA ux HeHCTBHA, 
neTasiu3auua NOKa3saHvii K HX MpHMeHeHHW, a TakxKe BHeApPeHHe 
B WHpOKy!O NMpakTuky HaHOovlee pallWOHaJIbHbIx croco6oB MpHMe- 
HeHHA AHTHOHOTHKOB C H32aHHeEM MeTOAHYeCKHX TIHCeM TIO 3THM 
BOTIpOcaM. 

Ucnonuuteanu: Uncrurytrsr BOCKHTO, xacenpp xuH- 
PYPrHH MeCAHHCTHTYTOB, HHCTHTYTH ctbapMakosorMH uM aHTHOKOTH- 
KOB. 
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9. YcoBepLIeHCTBOBaHHe METOAOB peno3sHUHH H JIeCYeHHA NepesOMOB 
KOCTeH 


Heo6xoazumMo mposectu paSotTy no ycoBepieHCTBOBaHHlo MeTO- 
OB OecKPOBHOH M KpOBaBOH penosHuuH OTMOMKOB, a TaKxKe yTOU- 
HHTb MOKa3aHHA K MPHMeHeHHIO PU3HOTepaneBTHYeCKHX (akTOPOB 
MW Wevwe6HOoH THMHACTHKH Np wWeyeHHH MepeNOMOB KOCTeH. 

Acnoanutrean: Wncrutyres BOCXHMTO, xadbenrpn xupyp- 
PMH MCHHCTUTYTOB. 


Pasnea II]. BONPOCbE BOCCTAHOBHTEJIBHOHM 
XHPYPIHH 


10. Meron pekoncTpyKTHBHBIX onepalyHi c npHmMeHeHHem 
Ppa3H4UHOrO poka TpaHcniantatos 


Heo6xoqHMO M3yY4HTb MCTOZbI TOMOMIACTHKH KOXKU, KocTel u 
COCYOB C IIPHMeHeEHHEM JIA MWacTH4eCKHX WH BOCCTAHOBHTEJIbHbIX 
WesleH KOHCEPBHPOBaHHbIX H 3aMOPOXKCHHBIX TKaHeH, MeTaJia, 
IWlaCTMacc WM APyrux MaTepHaJIOB, a TaKKe yCJIOBUA MPH KMBAICHHA 
TKaHeH WM OpraHOB Mp HapylleHun KpoBOOOpallkeHHA MH HHHepBa- 
WH. 

Mcnonmunteau: WUnctutytss BOCXHTO, xupypruyeckne 
Kate Apbl MCAMHCTHTYTOB. 


11. BocctaHoBaenhe ABuraTeJbHOn cbyHKUHH OnopHO-yzBHraTenDb- | 
Horo annapata : 


Crenyer yCOBepIeHCTBOBaTb cyliecTBy!ollve u paspaboTaTb 
HOBbI€ M€TOMbI MaCTHKH CyCTABOB, MBILWe4YHOM MaCTHKH, HEBPO- | 
TH3alUM MyCkyJlaTypbl, paspaOoTaTb MeTOJbI BOCCTAHOBJeHHH yTe- 
PAHHDBIX MaJIbueB KHCTH, 

Mcnoanuteau: Uncrutyres BOCXUTO, xupypruyueckue | 
KacbeApbl MCAMWMHCKHX HHCTUTYTOB. | 


Pasnea IV. BOMPOCHI OPTOMEMHH 


12. Oproneqnueckoe eyeHve NocnNeACTSHA NOMOMH3IuTa 


IInanupyetca w3y4eHHe MeTONOB panHelt npodbunakTuKu uw paH- 
Hero JICUeHHA OPTOMeAMYeCKHX DZePopMal\Hh MPH NOMHOMMDIHTE, a 
TakxKe paspaOborKa HaHOouee acbdbeKTHBHbIX mpHeMoB seye6HOH 
Qu3KYJbTYPbI y OOMbHEIX MOJIMOMH3AUTOM Retell. Mano w3y4eHbl | 
BOMPOCbl KyPOPTHO-CaHaTOPHOrO JIeYeHHA OOJIbHBIX MOJIHOMH3JIN- 

TOM. HeoOxoquma pa3pa6oTKa MeToqoB du3svoTepanesTHyeckoro 
JI€YeHHA OOJIbHbIX B BOCCTAHOBUTeCbHOM H Pe3HAyasbHOM MepHo- 
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jlaX MOJIMOMHOUTA, H3bICKAHHE HOBBIX H yCOBeplIeHCTBOBaHHe Cy- 
IECTBYIOULHX MeTOMOB KOHCEPBaTHBHOTO HM OepaTHBHOTO BMela- 
TeNbCTBa HW MeTOLOB CTAOUMH3aIlMH NOSBOHONNHKA, JIOMATOK, Taso- 
OeMPeHHbIX HM TOJIEHOCTOMHEIX CyCTAaBOB y B3POCIDIX. CopepilieHHo 
HeEV3YYCHHbIMH OCTAIOTCA BOMPOCb! PallMOHaJIBHOTO lIpoTe3HO-OpTo- 
femuueckoro cHa6KeHHaA OOMbHEIX C NOCIeACTBHAMH MOJIHOMH9- 
IUTA. 

VUcnoauuteau: Unctutyr um. TypHepa, MHCTHTYTH 
BOCXUTO, uncTuTyTE! @usnoTepanun HW KyPOPTOJOMHH, 


13. CnacruueckHe napaJnun 


CrefyeT NOABTOKUTh pe3y/IbTAaTbl JIeueHHA (B “aCcTHOCTH, Op- 
Tonegwueckoro) 6ombHbIxX SonesHbio JIMTTIA, a TaKKeE H3SYNMTb 
MaTOreHe3 HEKOTOPbIX (OPM cMacTHYeCKHX napanuuen, Paspaoor- 
Ka CMoco6oB yslyullleHHA KOOPANHALHH BMxKeHNH U HavGosee 9O- 
ekTHBHBIX mpvemos JIPK, usysenue (byHKUHOHAIbHOTO = COCTOH- 
HUA WeHTpaIbHOM HepBHOM CHCTEMBI y 6obHLIX mpH 6oe3HH 
Jintria OueHb BaKHbI AIA onpesenenua HanOosee 3(pdPeKTHBHBIX 
MeTOMOB BOCCTAHOBJICHHA YTpaveHHbIX ABHTaTeIbHbIXx (byHKUHH. 

Ucnonuuteau: WMuacrutyT um. TypHepa, HHCTHTYTHI 
BOCXHTO. — 


14. Jleqenne BpOwKACHHbIX nedopmMaunn 


OcHOBHBIMM HalipaBieHHAMH paOoTbl ABJIAIOTCA PaHHee BHIAB- 
jeHve NOPOKOB pasBHTHA, paspaOoTKa MeTOAOB HX JIevCHHA B MJla- 
JleHYeCKOM, PaHHeEM JETCKOM, MOAPOCTKOBOM BO3pacTe H y BSPOc 
JIbIX; H3bICKAaHHe HOBbIX H YCOBEPIIeHCTBOBAHHe CYILeCcTBYIOLIAX 
IIpPHEMOB PasMKabHOrO HM NaAMaTHBHOTO OpTOMeAMTeECKOrO sieue- 
HHA. 

Vcuonnuutean: WUucrutyT um. TypHepa, HHCTUTYTHI 
BOCXHTO. 


15. Jlehbopmupyiouine apTpo3bi w anKusOsNpyloline CnoHaANIe3sbl 


Heo6xonuma paspa6oTKa MeTOgoB MOOusM3allMM CycTaBOB Hi 
neyeuua Gonel pu atwiacruyeckom apTpose, edopMHpylonleM 
apTpose, MOCTTpaBMaTH4eCKOM apTpo3e (nocyIe BHYTPHCyCTaBHbIXx 
MepesIOMOB) H AHKMJIOSHPYIOUeM apTPOse. 

VUcnonunuteanu: Uncrutyts: BOCXUTO, musuotepanun 4 
KYPOPTOJIOrHH. 
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[Ipo6zsema Neo 17 


M3YYEHHE MEXAHH3MA JIEMCTBHA JIEKAPCTBEHHbIX 
CPEJICTB HW H3bICKAHHE HOBbIX JIEYEBHBIX 
IIPEMNAPATOB 


liccsleqoBaHHA B OGNacTH apMaKOJIOrHH Pa3BHBAaJIMCh B CBASH 
C TWaBHeHIMHMH KJIMHA4YeCKHMA TIpo6jeMamuH. 

Pa3BuTve @u3svomoruyeckoro yyenua UV. TI. Tlapnopa p Teope- 

THYCCKOH PapMakoOrHuH CONpoBOxKAaIOCh TIpPHMeHeHHeM MeTOa 
YCIOBHBIX pedmeKcOB MpH oveHKe nelicTrBuA JICKAPCTBeHHbIx Be- 
WIeCTB Ha BBICIIYIO HEPBHY!O JeATCJIbHOCTb, HCCIEMOBAHMAMU Ha 
HeIOCTHOM OPlaHH3Me B XPOHHYeCKOM SKCMepHMeHTe HU 3HAYHTeMb- 
HOM PaclIMpeHHH paOoT MoO SsKCMepHMeHTaMbHol Tepanun. Yray6- 
JCHHOC H3YYCHHE PCAKTHBHOCTH OTACJbHBIX 3BeHbEB pedseKTOpHOT 
AYTH K Pa3AHUHbIM PapMaKOJOTMYeCKHM areHtam OTKPblIO HOBbIe 
BO3SMOMKHOCTH JIA BMelWUaTeIbCTBa B NaTomOornyecKkHit mpotiece my- 
TEM OCaGJIEHHA HIM yCTpaHeHua MaTomOrMuecknx HMNYJIbCOB  B 
apepexTHo wu acddbepexTuol yacrax pedleKTOpHbIx myTel, 
Mcnomb30panne 3THx (akTopos mpu aKcnepuMeHTasbHON Tepannun 
THNEPTOHHH, ASBbI KeyAKa WH APyrux MaToworwyeckux cocToaHnit 
AAO MOMOKATEIBHBIE PC3yIbTaTbl MH CYKUT O6OCHOBaHHeM AAA 
MX [asIbHeHiWero KNHHAYeECKOTO NPHMeHeHHA, 

B dapmakosoruyecknx uccneqoBaHHAX Ha 6mKaliwee naTu- 

JleTHe HeOOXOZHMO OOpaTuTbh OCHOBHOe BHHMaHuve Ha AanbHenuiee 
H3YYeHHe MeXaHH3MOB HepBHOM perysAluu cbusHoulornyeckux | 
PYHKUMK, C HCHOb30BaHHeM Ja STO Learn COBPeCMCHHbIX JOCTH- | 
KCHHH XAMHMH HW *u3HKH, B OCObeHHOCTH — 3IEKTPOHHKH. Heo6xo- 

AMMO PaClIMPHTb MW YIVIYOHTh HCCeQOBaHHA peakTUBHOCTH opra- 

AU3Ma MPH JTVYeBbIX NOpaKeHMAX B OTHOMICEHHH pa3sIMUHbIX rpynit 
(apMakomorMyeckHX BelecTB. OKCIepHMeHTaJIbHy10 Tepamuio cie- | 
AyeT HallpaBUTb Ha W3y¥eHHe MW H3bICKaHHE HOBBIX JIe@KaPCTBeHHBbIX 
CPEACTB AAA JICHCHHA KOPOHAPHOH HeAOCTaTOUHOCTH, aTepocKsepo. | 
3a, THN€PTOHHYeCKOH Ooe3HH, PeBMaTH3Ma, my4eBbIX nopaxeHHH, 
SMOKAYCCTBEHHBIX OlyxOvleH, BHPYCHbIX H OakTepHaJIbAbIx vu dek- 

WWMM, paccTpolictTs NMUeCBaPeHHA, OOMeHA BELIIECTB H BbILeMMTe/Ib- 

HbIX PYHKIUNE, 
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Tlouckv HOBBIX JICKAPCTBEHHBIX BeleCTB JOKHN MpOBOANTbCH 
Kak MO AHHMM XMMMUeCKOrO CHHTe3a, TaK H MO JIMHHH H3ydeHHA 
O6HOJOTHUeCKH-aKTUBHBIX BeLIeCTB PacTHTeJIbHOrO UW MHKHBOTHOTO 
TIPOMCXOMKAeHHA. : : 


1. Hepsxo-pedsexTopHble Mpouecch! Np NPHMeHeHHH Pa3.IM4HbIX 
cpapMaKkOJIOrHyeckHx cpefCcTB 


Viccnenopanua JOKE! ObITb HAMpaBsIeHbl Ha H3y4eHHe peaK- 
TUPHOCTH OTICJIbHLIX HEPBHbIX OOpas0BaHult B OTHOIWMeHHH cbapMa- 
KOJOTHUeCKHX areHTOB. Oco60e BHHMaHve AOJDKHO ObITb yeIeHO 
adbiepeHtTHoMy 3BeHy pedsIeKTOPHOH Myr, Kak OYCHb BaxKHOMY, 
HO HauMenee u3ydeHHomy. JlambHehiulee pa3sBUTHe JOJDKHbI MOTY- 
UMTb HCCAeHOBAHUA CyHKIUMH KOPbl H MOAKOPKOBbIX o6pa30BaHnk 
npu BosfecTBHH CTUMYJIATOPOB HU vuHTH6uTOpoB. HeoOxoqumMo 
MPOBOAHTb HCCNeOBAHHA NO M3bICKaHHIO CDEACTB, CTHMYJIMPYt0- 
WIMX perenepaluio MOBpexXKTeHHbIX HEPBOB. Croma »#e HeOOxOonHuMO 
oTHeCTH H pa3spa6oTKy HOBBbIX, Oomee COBEPINeHHEIX METOMOB HC- 
clenoBaHHa”. 

B 3TOM HallpaBNeHHH MOKHbI UCCeCLOBATbCA HAPKOTHYCCKHE, 
posb6yKAAlOUlue, SOMeyTOMAIOUIMe, MeCTHO-aHeCTe3HPYIOUIHe,  KY- 
papenosoOuble, TaHTIMOMTMYeCKHe, MOMMHeprHyeckne WH XOMHHO- 
jIMTHUeCKHe, CHMMATOMMMeTHUecKHe HM CHMMAaTOIMTHYeCKHe Cpek- 
CTBA. 

Ucnonanuteanu: 1-% Jlenvurpancxui, 2-% MocKxoscxnh, 
Jlequurpancknh canuTapHo-rurnenuueckni, Pasancku, CapaTos- 
cxuli, Cpepamoscknlt. Pocrosckuit, TomcKni, ActpaxaHckui, Kyp- 
ckuh, Cmosenckui, CTanWwHrpawcKHH MeCMHCTUTYTHI. 


2. TkateBbie (bepMeHTHbie MpoOLecchl MPH NPHMeHeHHH PasAH4HbIX 
(papMakoOJIOrM4eCcKHX CpeACTB 


Vimeerca B BUY H3y4eHHe MpoleccoB TKaHeBOTO AbIxaHuA MpH 
BOSNEHCTBHH Ha OPraHH3M yrHeTalolwHx HW CTHMYJIHpyloulHx 06- 
MeH BelllecTB MpenapaToB C BbIACHeHHeM CIeuMPHYHOCTH HX neH- 
CTBHA MO OTHOLICHHIO K OTMebHbIM cucTeMaM Hu opraHaM. Jlomx- 
HbI ObITh HCCIeMOBaHbI BeLeCTBAa, O.IM3KHe MO XHMMYeCKOH CTPyK- 
Type K BHTaMHHaM, KO@epMeHTaM, FOpMOHaM Hi MeTaOOuIMTaM, C 
HeIbIO BLINBJICHHA MepBHYHbIX cbapMaKOJOrMYeCKHX peakUHh M 
H3bICKaHHA CpeACTB WIA BOsselicTBUA Ha TpoHyecKHe MIpOLeccel. 

Ucnoaunutesnu: 2-% Mocxosckuh, JienHurpagcKkui nenu- 
aTpuyeckul, Mosorosckufi n CapaToBCKHi MeMHCTHTYTHI. 


3. IKcnepuMentasbHaa Tepanua HapyuleHua cyHKUMA CepdedHo- 
COCYAHCTOH CHCTeMBI 


OcHoBHble paOoThl JOJKHbI BECTHCb B HaMpaBJeHHM CO3TaHHA 
9KCIEPUMEHTAJIbHbIX MOJeleH CepeuHO-cocyAMCTBIX 3a6oneBaHui 
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HM H3yYeHHA Ha 9THX MOMeNAX COCTOAHHA PeaKTHBHOCTH OpraHH3Ma 
NPH BOSAeHCTBHM Ha OPraHH3M pa3IM4HbIX cbapMakosornuecKHx 
BE€LWIECTB; OObEKTAMH UCCJIEROBAHHA JOJIKHbI 6bITS HH@apKkT MHO- 
‘Kapa, MHOKapPJHT, aTepockJepo3, rHMepTOHuA u cepeyHaa HenO- 
CTATOUHOCTh. Gafayeli paOoTbl ABJIAeTCA H3bICKAaHHe CpeACTR WIA 
J€YeHHA HA NPODHMAKTHKH 3STUX 3a6ou/leBaHHh. 

HMcnomuHurTrenu: 1-f, 2-% Mockoscxue, Boponexckui, 
Actpaxancxuh, Poppxoscxuit, Tomckuii u CrasponospcKnii MequH- 
CTHTYTHI. 


4. OKcnepHMeHTabHaa Tepanua pacctpolicts nuwleBapenua, 
OOMeHa BeLLECTB H BbINCIHTebHBIX (byHKunit 


Yimetotca B BHAY HCCAeAOBaHHA NO CO3qaHHIO 9KCMepuMeHTaub- 
HbIX MOedeH NaTomorM¥eckux cocToAHHl. Craputca 3amaya u3y- 
YeHHA P€aKTHBHOCTH OPaHH3Ma MpW HapyWeHHbIX (dyHKUHAx 
M3bICKaHHE CpeACTB WIA JeYeHHA H NPOPUMAKTHKH A3BbI KeMyAKAa 
MH 12-Tu-nNepcTHOM KHUIKH, XOuJIeLUCTUTOB Hu renaTHTOB, Hepo3os, 
HeE@puToB H T. M1. 

Mcnoauuteau: Mockoscxuh capm. HHCTHTYT, Mockos- 
CKHH MeZ. cTOMaTOJIorH¥ecKuH uucTUTyT, UsanoscKul, Uxanos- 
ckuu, Tomckui, Capatopckuii, OmcKkui, Jlarecrancxnit u Vxes- 
CKHH Me€HHCTHTYTDI. 


D. OKCNEPHMeHTaJIbHaA Tepanua Jy4eBbIx nopaxKennit 


Mimeercah B BHAY H3yYeHHe peakTHBHOCTH opraHu3ma TIpH 
JYYeBbIX MOPaKeHHAX B OTHOIWEHHM Pa3JIM4HBIX Tpynn dapMaKko- 
AOTMYECKHX BelllecTB. Heo6xoquMo M3yyeHHe cpescTB, yCKOpAl- 

UMX BbIJeeHHe PaHOaKTHBHbIX COCAHHCHHA uM 3aTPYAHAIOWIHX | 

MX aCCHMWJIAUMIO B OPraHH3Me. Samayeh pa6oTbl aABaMeTCA H3bIC- | 

KaHHe CpeACTB AIA JeYeHHA UH MpOPMAaKTHKH JIYYeBLIX opaKe- | 

HUM. | 
McnoaHutewdu: 2-% Mockoscxui, Xa6aposckuit u Baw- 

KHMPCKHH Me€JHHCTHTYTHI. 


6. Accneqopanua KpaeBoi aeKapcrTBeHHoli P.10pbi 


MapMakoNorMyeckue HCCACLOBAHHA NOMKHBI MpOBOAHTbCaA KaK 

B OTHOIUCHHH H3BECTHBIX JI@KAPCTBEHHBIX pacTeHHH, Aaa yriy6Jen- | 
HOrO HX W3yWeHuA, Tak M B OTHOWICHHH HOBBIX, ellle HEH3VYCHHbIX | 
pacTenui, BoupwioH untepec npesctaBswT pactenna, comepxKa- 

WHE aJiKaJIOHAbl HW TOKO3SHIbH. BrinBileHne HOBBIX 6HONOrMYeCKH- 
AKTHBHbIX PaCTeHHH, BbILLeIeHHe 43 HUX eCHCTBYIOULUX Havan H 
PacKPbITHe HX XHMHMYeECKOH CTPYKTYPbI DOJOKHbI CJIYKUTb OCHOBON. 

AAA CHHT€34 aHaJIOrOB WU HX 3aMeULCHHBIX, 
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UcnosHutesan: Boposexckut, Apxanrempcekui, Mpxyt- 
cknHit, Xa6apospckuii, Kpacnospcxui, Hozsocn6upcKni, OmcxHi, 
Cpepaviopckul, Cesepo-OceTuHckuii a CraBpomouibcku MeCHHCTH- 


TYTHI. 


7. Usy4enve caase Mealy XHMHYECKHM CTPOCHHeM HK weHcTBueM 
Ha OpralM3M JI@KapCTBeHHbIX CPpeACTB HM CHHT€3 HOBbIX neueOHbix 
npenapaTos 


MiccnenopaHuad JOJDKHbI NPOROAMTDCA B HaNpaBJeHHH PacKphl- 
THA CTPYKTYP, OT KOTOPbIX 3aBHCHT TOT HJ HHOH (bapMakoOJOrH- 
yecKHit 9pekT; CleLyeT YTOUHHTb POJIb OTMCMbHbIX PaAMKaIOB B 
IIPOABJIGEHHM OCHOBHOFO HW NOOOYHOrO, HemKeMaTeTHOLO necTBHA. 
Yka3annan paboTa HMeeT He TOMbKO TeOpeTHYeCKOe, HO H 60.1b- 
moe HpakTHyecKoe 3Ha¥eHHe: Ha Oase 9THX HCCesOBaHHK AOA- 
*KeH 6biTb pa3spa6oTaH CHHTe3 HOBbIX S@eKTHBHBIX H HeTOK- 
CHUHBIX JICKAPCTBCHHbIX CpeACTB. 

Ucnoauuteau: Jlenunrpagckui caHHiTapHO-rurHvennue- 
cxni, Ka3auckui nu SlpocmaBcKHH MeJ\MHCTHTYTHI, MowoToBcKHit 
apMHHCTHTYT. 


8. PapMakOuOruA aHTHOHOTHKOB HW XMMMOTEpaneBTHYeCKHx 
cpeACcTB 


Vimeiotca B BUHAY HCCeOBaHHA MO paCKpHITHIO MexXaHH3Ma 
yeficTBHA AHTHOHUTHKOB HM CHHTeTHYCCKAX XHMHOTEPAaNeBTHYCCKHs 
cpefcTB, W3y4eHe HX MpeBpallleHHH B OpraHH3Me, H3yYeHHe ONTH- 
MAJIbHBIX YCOBMH UX TepaneBTHYeCKOrO AeHCTBHA. Heo6xofHMo 
TakKKe PaCKpPbITb Me€XaHH3MbI NOOOUHBIX PeaKWHH B WeHCTBHH aH- 
THOHOTHKOB M CHHTCTHYCCKHX CpeACTB MH H3bICKaTb PapMaKOJIOFH- 
yecKkve BelecTBa, yCTpaHAlollMe WIM MpesyMpexatolive UX pas- 
BUTHE. 

VUicnonuuteau: Jlenunrpagackni wHcTutyr aHTHOMOTHKOB, 
Acrpaxanckuii, BaukupcKuit u KyOaHcku MeCMHCTHTYTHI. 
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IIpo6szema No 18 


MPHMEHEHHE ®H3H4YECKHX ®AKTOPOB 
B MEXHUHHE H H3Y4YEHWE KYPOPTHDbIX 
PECYPCOB 


3a noclemHHe Toubl cusnorepaneBTuyeckan HayKa oOOoraTu- 
JlaCb TAKHMH BbICOKOS9@MeCKTHBHBIMM MeTOAAMH, KaK seyeHue 
YilbTPpa3sBYKOM, 3JIEKTPOMAarHHTHbIMH KOJIeOaHHAMH CBeEpXBbICOKOL 
WaCTOTHI (AelHMeTpOBOrO AHana30Ha), JeYeHHe HOHH3MPOBaHHbIM 
BO3LYXOM B COW€TAHHH C O30HOM, MPpHMeHEHHe Pa3JIITYHbIxX BHLOB 
UMNyJIbCHOTO TOKa HH3KOM YaCTOTbl, JIeYeHve MePpeMeHHbIM  BO3- 
AYUHbIM WaBJIeHHeM, KOMOHHHpOBaHHOe BoOsLelicTBHe yIbTpaduo- 
JIETOBDIMH WH HH@pakpacHbiIMn JyaaMuH 4H T. O. 

B HacTosulee BpeMA Nepey MPOMbILIVICHHOCTbIO CTOHT 3aa- 
Ya — TOCTaBUTb MH3HOTeEpaNnHio HW KyYPOPTHOe eNO B TeXHHYeC- 
KOM OTHOII€HHH Ha yPOBeHb, COOTBETCTBYIOWIMH COBPeMeHHbIM | 
MOCTW2KCHHAM HayKH H TeXHHKU. i 

HeoOxoquMo MposomKUTb M3yyeHHe elcTBHA yAbTPa3ByKO- : 
BbIX KONeOaHHH, AMMyJIbCHOrO TOKa HH3KOH 4acTOTBI, 2eKTpO- 
MarHHTHBIX NMOIeH BbICOKOH HM CBePXBBbICOKOM WaCTOTbI, pawHoak- | 
THBHBIX BeWICCTB H NPOAYKTOB pacnaga aTOMHOTO safpa, HOHM3H- | 
NOBaHHOTO BOSAyXa, O30HA UT. J. | 

7[pyroH BaxknehieH 3amauel apsseTca n3yyenue MexaHH3Ma 
(PH3MOMOFHYeCKOTO HM NeweOuoro MeHicTBHA (PH3HYeCKHX HM KYyPOpT- 

HbIX MakTOPoB. | 

Yuet oOile H CHCTeEMHOM peaKTHBHOCTH opraHN3Ma jOuDKeH | 
RPOBOAHTbCA C NOMCLHIbIO PUZHOMOrHYeCKHX, GHOXHMHYECKHX, MOD- 
omormyecKHX H APYTHX OObEKTHBHBIX HCCTeMOBATeMbCKUX MeTO- 
quk, Cpequ WAX HaH6ouIbuiee BHHMAHHe AOMKHO ObITE y2eseHO 
MeTOMaM dJIeKTPOIHLeasorpapun, mierTusMorpaduu, nHesmo- | 
cpadun, aleKTpokapsvorpadun, ocunaiorpabuu wu meTO_NKaM 
Ovodusuyeckoro HM 6MOxHMHYeCKOTO aHanu3a — SNEKTPOPope3y 
OemKOB, cneKTporpajwu uw ApyrHM MeTOAMKaM ucceqoBaHHA 
*KUAKAX Cpe OpraHy3noa. 

SamaueH KIMHMYeCKHX MCCHeMOBaHHE AOKHO OBITS CpaBHH- 
TEMBHOC HSYHCHHE BAMAHUA Pa3IM4HbIX PMH3HYECKHX HM KYPOPTHbIX 
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(bakTOpoB Ha GOJIbHBIX c WesbIo BbIPaboTKu HanOosee spekTuB- 
HbIX Me€TOJOB, MeTOAMK HW O3HPOBOK JIeueOHbIX BO3ZeHCTBHH, 

DIKCMeEPHMeHTaJIbHbie paOoTbi NO H3y4¥eHHIO MeXaHH3Ma jeH- 
CTBUA PHSHYECKHX HU KYPOPTHBIX PaKTOPOB MOJMKHbI MPOBOAUTLCA 
Kak Ha 3HOPOBbIX KHBOTHbIX, TaK H Ha 9KCIIEPHMCHTAJIbHbIX MO- 
fetax 3a6onepanul (aTepocKsepo3, THMepTOHHA, apTpHTbI, sy4e- 
Ban OolesHb H T. H.). 


Pa3snea I. ®@ASHOTEPANHSA 


1. Mexanu3m du3nonorMyeckoro AevCTBHA Ha OpraHH3M  HOBbIX 

(PH3H4eCKHX (PaKTOPOB: yAbTPa3sByKa, AMMYIbCOB 2eKTPH4YeCKOrO 

TOKa MH QICKTPOMArHHTHOTO NOJIA, MAKPOBOJIH, HOHH3HPOBaHHOTOo 
BO3yXa B CO“€TAHHH C O30HOM, HOHH3MPyIOWAX H3AyUeHHH 


Tlepeuucmenuple cbusnueckue *akTOpbl, BeCbMa AKTHBHO BJIMA- 
Olle Ha OPraHH3M %KHBOTHBIX HW UeJIOBeKa, MpPHMBJeKaIOT BCe 
6oulblllee BHHMaHve nccesoBaTeseh. OqHako, Jeue6Hoe MpHMeHe- 
HHe HX He HaslaxwKeHO, HaydHble uccIeOBaHHA No BOMpocam Me- 
XAHH3Ma HX elicTBUuA BeyTCA cma6o. KOHKpeTHLIMH 3aa4aMH 
MNO JaHHOH YvacTHOH mpoOsleme OJKHbI ObITb: a) H3yUeHHe CylLle- 
CTBYIOLeH alimapatTypbl, a TakxKe pa3paO0TKa HOBbIX KOHCTPYyK- 
UHH anmapaToB WWiA OpraHHvsallWH WIHpOKOrTO HX MpOH3BOACTBA; 
6) usyueHne MeTOXOB JleyeOHOrO BO3AeCHCTBHA yKa3aHHblx u3H- 
yecKHX akTOpOB; B) u3yYeHHe PUSHOMOTHYeCKHX peakUHA opra- 
HH3Ma Ha JleHCTBHe NepedHCJICHHbIX PUSHYeECKHX CaKTOPOB. 

UAcnowauuteau: YocykapcTBeHHbld MHCTHTYT u3HOTepa- 
nun, Cpepasiopcknul uv TOMCKMH UHCTHTYTbI PU3SHYECKHX MeTOAOB 
eveHHA, KaeIpb! PusMOTepanuHu HWHCTHTYTOB yCOBepLIeHCTBOBA- 
Hua Bpayelt (LIMY, Jlenuurpanckuh, Ka3anckwii u CramMHcknit 
TUAYB), kahezpp! dusnoTepanun MeQHHCTUTYTOB. 


2. TipHmMeHenHve du3v4ecKWX MeTOA0B B KOMIVICKCHOM JeYeHHH 
HW npexynpexenun 3a607eBaHHK WU TPaBM ONOPHO-ABHraTeJbHOTO 
annapata 


Cpenu 3a6oueBaHHii cycTaBOB OcO60e BHHMAaHHe IIPHBJIeKaloT 
K ce6e HHeKIMOHHbIe NOMMAPTPHTbl, a TakKwKe HecheWwMduyeckHe 
CNOHAHIOAPTPUTHI WH CNOHAHIeS3BI. 

IlpencTaBseTCA BO3MOXKHbIM MPMMeCHHTb B TepaleBTHYeCKHX 
IeIAX YIbTPasByKOBble KOJeCOaHHA WH BbICOKOUACTOTHbIe Bo3seli- 
CTBHA WIA CTHMYJIALMH SHLOKPHHHbIX MeXaHH3MOB (B YaCTHOCTH, 
HaMOveuHHKOB), a TakxKe coueTAaHHOe IIPHMeHeHHe TopMOHaJb- 
HbIX lIpemapaToB, JIeqeOHOH THMHACTHKH MH Maccaxka. 

TIpu TpapMax kKocTel, MbIIMM WH CyCTaBOB MpHMCHeHHe PH3Hue- 
CKHX MeTOJOB yxKe MOYO MOcTaTOUHOe OGOCHOBaHHe. OHAaKo, 
HeOGXOAUMO TIpokoKaTb paOoTy MO M3bICKaHHIO HOBbIX (u3nye- 
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CKHX MeTOMOB H MX coueTaHHit Cc APyrHMM MepOrIPHATHAMH, O6eCc- 
MeUHBaIOWUHMH ObICTpoe M3seueHHe OOJIbHbIX H BOSBPaT MX TPy- 
ocnoco6HocTH. 

Ucnonunutenun: TUS, CHPMII, THOM, dakyupter- 


CKHe H TOCHHTaJIbHbIe Kadbeyppl MC XUHCTUTYTOB, 


3. IIlpumMenenue du3v4ecKHX MeTOOB B KOMILICKCHOM JIe4eHHH 
HM hpelynpexAeHHH peBMaTH3Ma 


Vimeroutneca B HacTomulee BpeMA MeTOAbI Me€AHKaMeHTOSHOTO 
jleueHUA PeBMaTH3Ma He MOTyT ObITb MpH3HaHbI ycmelwHbimMu. He- 
OOXOMMMO COUeTAHHe MeTOZOB JIeKapCcTBeHHOM Tepanuu c u3nye- 
CKUMH MeTOaMH, COACHCTBYIOUIMMH MOBDILeCHHIO PYHKUKOHAJIbHO- 
rO COCTOAHHA OpraHv¥3Ma MW MOOHJIH3alMH ero 3alMTHbIX Me€Xa- 
HH3MOB. 

Ucnonuuntenu: FU, daxyaptetckue 4 rocmHTaJIbHble 
TepaneBTH¥eCKHe KJIMHHKH MeCJMHCTHTYTOB, NeqHaTpwueckne HH- 
CTATYTHI. 


4. Tipumenenve cbu3sn4ecKHx MeTOAOB B KOMIVICKCHOM JICdCHHH 
HW NpodusakTHke 3a601eBaHHi Cepe4HO-COCyAHCTOKM CHCTeMbI 


B mutrepatype mpeacTaBleHo HeMaJIo paOoT, NOCBALIEHHEIX J1e- 
ueOHOMY TIPHMeHeHMIO (u3H4eCKHX (akTOpoB Mpu sabomeBaHHAX 
cepaua w cocynoB. Heo6xogzuMo yrslyOmeHHoe w3y4eHHe Tipu TH- 
MepTOHHYeCKOH GoesHu, HHapKkTe MHOKapsa H T. A. NPHMeHeHHA 
pa3vIMGHbIX JeueGOHBIX KOMIVIeKCOB — OOUleH OpOMHOHOraJbBaHH- 
3alluH, KOenH-9leKTpOopesa, KOMCHH-3eKTPOope3sa, XBOHHBIX 
BaHH MM Jpyrux GambHeodakTOpoB B coyeTaHuH c JereOHOH 
THMHACTHKOH HW MacCaKeM, 

Ucnoauutenu: CUDMJI, TH®MII, xahezpr BuyTpex- 


HUX GoslesHeli H NaTO*U3HOMOTHH MeHHCTHTYTOB. 


5. IIpumMeHenue (pH3H4eCKHX METOAOB B KOMIJICKCHOM JICdeHHH i 
3a00e€8aHHH H TPaBM HePpBHOH CHCTeMbI 


@Myu3nyeckHe MeTOAbI U32aBHa WIMpOKO IIPpHMeHAIOTCA Mpu seqde- | 
HHH pa3JIM4Hblx 3a60eBaHHH mepudepwyecKkHx HepBoB, nocel- 
CTBHH TpaBMaTHYeCKHX NOBpeKAeCHHH WeHTPasIbHOH HEPBHOH CHC- 
TEMbI, OCTATOUHbIX ABNECHHH (MapasMyen) nocue NOJIMOMH3JIHTa HU 
tT. 0. Tloapaenve B MocmeqHee BPCMA HOBbIX PH3HYECKHX METOOB 
HW M€pBbie OMbITbl ycielIHOrO MpHMeHeHHMA HX pH Oome3sHAx MepH- 
tbepuueckol HepBHOHM CHCTeMbI NOOyKLawWT OPraHv30BaTb COOTBET- 
CTBYIOUHe HayuHble HaOMIOMeHHA, OPHEHTHPyYACb pH STOM, B OC- 
HOBHOM, He Ha MeCTHbIe peakKUMN UH TeNOBOH adpekt, a Ha CYM- 
MapHoe BO3eHcTBHe UX Ha PU3MHONOrHYecKkHe OCOOCHHOCTH OTIEJIb- 
HbIX OpfaHOB HU CHCTeM OpraHHv3Ma. 
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Ucnoaunutenu: CHOMJI, THOM, xadhenppt nespono- 
rHH MCAHHCTHTYTOB, KaeApbl Pu3HOTepanun HHCTATYTOB ycoBep- 
INCHCTBOBaHHA Bpayeli, Ne@quaTpHuccKHe HHCTHTYTHI. 


6. Bonpocs! opraHv3anMuH usHoTepaneBTHyecKOnH NOMOUIH 
B C@JIbCKHX Je“eOHO-npodusakTH4YeCcKHx yupexKeHHAX © 


Oxa3anHve (usnoTepaneBTHYeCKOH MOMOLLM B CCJIbCKHX ycCJIO~- 
BUAX, NPHHUAMHaNbHO aHaJIOrH4uHoe GusHOTepanuu B ropomax, B 
METOTHYeECKOM HU OPraHH3allHOHHOM OTHOWMeHHH UMeeT CBOM CIIelH- 
cbuyeckue OcO6eHHOCTH, 4TO OOYCIOBHBaeT HEOOXOMHMOCTh pa3- 
paOoTkH chelManH3HpOBaHHbix MeTOZOB U POpM opraHu3aunn du- 
3noTepamunH Ha cele. HeoOxoqumMo mpopaobotatb He TOJIbKO Mepeu- 
HU chelwalbHoro OOopyAoBaHHA UH almapaTypbl, HO HW KOHCTPYK- 
WMH HW KOMIWICKTEI allapaTosB, MpHrosHblx AA paOoTb B yKa3aH- 
HbIX yCJIOBHAX. 

Ucnoaunuteau: TUS, CH®MJI, THOM. 


7. Wsyyenue ycoBuw Tpyta nepconana cdusHoTepanesTuyeckux 
yupexeHHH WH paspaOoTKa mMeponpuATHH No MX y.1y4eHHio 


Msyyenve ycnospul Tpyta mepcoHata du3uoTrepamepruyeckux 
OTMeNeHHH H KaOHHETOB 2O CX NOP MOUTH He MpoOu3sBOANNOCD. 
TOIbKO B CaMoe MOCceqHee BPeMA NOCTAaBJIeHbI NepBble Ha6moe- 
HWA B 3TOM Hanpapsenun. HeoOxoguMo pa3pa6otaTb Meponpus- 
THA lO NpekyMpexAeHvIO BPeAHOTO BAMAHHA CPH3SHYeECKHX GaKkTo- 
pop Ha OOcAyKuBAaIOWIMH Mepconan du3snoTepaneBTuyecKHx KaOu- 
HeTOB. 7 
Ucnonmuuteau: Bee dhusnorepanesruyeckue wuCTUTyTHI C 
yuacTHeM FHrHeHHYeCKHX KadeAp MeAHHCTHTYTOB. 


Pas3snen Il KYPOPTOJIOFHSA 


8. Hsyyenve HOBBIX MeCTOPOKMeCHHH MHHepasbHbIx BOR H Apyrux 
KYPOPTHBIX pecypcos 


Bol qBYKenve STCH MpoOeMbl OOycOBMeHO HeOOXOAMMOCTHIO 
ChelaTb OasbHeONOrMyueckoe JeYeHHe MOCTYNHbIM HaceNeHNIO Fro- 
poxoB 6e3 Moe3/[KH Ha KypopTh!. Onbir pa6oTbl 6amtbHeosornye- 
CKHX JIeveOHHIL Ha 6a3e MeCTHBIX MHHepaJIbHBIX BOR B TOHMNCH, 
Baxy, Capatose, Msanose u T. 2. moKka3au1 BbICOKy10 9cpdeKTHB- 
HOCTb TakKoro JICUeHHA. 

Vimeroliveca cBeeHHA TOBOPAT O TOM, 4TO BBIXOJbI MHHePaub- 
HBIX BO H3BeCTHbI Oonee, uem B 30 KpynHbIx roponzax PCMCP, B 
HemOcpeMCTBEHHOM OM30CTH HEKOTOPBIX roponzoB HMeIOTCA MeCTO- 
poxkwenua meyeOuHorH rpa3H. Heo6xoquMo ycunuTb KypopTHoe 


115 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


AN ree eT A RP TR I ene oe rR EE eR Hep, ppg = 4 


sanitized Copy Approved for Release 2010/04/26 : “CIA RDP80T00246A043700350001-8 


CTPOMTeNbCTBO B palionax Ypana, CuOupu u JlambHero Boctoka. 
Vimerotca cBeqeHuA O HaXOXKACHHH HOBbIX HCTOUHHKOB TEPMAaJIb- 
HbIX BOA, CEPpOBOMOPOAHOM BOAbI, yrIeKUCILIX BOA Ha EBpomerckon 
TrepputTopuu Coro3a, Ypasa, B SanaqnHoh CuOupu, KasaxcTane u 
Cpenneh Asuu. CopepiieHHo He H3y4eHbI PropHO-KHMaTH4ecKHe 
cranunu B Asralickom Kpae, p Sa6alikasbe u T. J. 

B pesyabprate pa3spa6oTKH BLiABHHYTHIX BOIPOCOB MO2KHO OXKH- 
WlaTb, UTO yXKe B MpeAcTOAeM MATHIeCTHH MOMKHO OyeT NpPHCTy- 
HMTb K OpraHH3sallHn GabHeoeyeHHA Ha Oa3e MeCTHBIX MHHe- 
PaJIbHbIX BOX HM NeveOubix rpa3el B pane ropofos PC@CP, a 
TaKKe NPUCTYNUTh K CTPOHTeJbCTBY HOBbIX CaHaTOPHO-KyPOPTHBIX 
yUpexKTeHHH B BOCTOUHBIX paHoHax CTPaHbl. 

WMcnoamuuteannu: Woxescxus, Capatoscxuh, Cranuurpal- 
cxui, Toppxoscxuii, Uxkanosckuii, Apocnapckui u MoamoroscKni 
Me HHCTHTYTHL. 


9. Buiacnenve mMexaHH3Ma TepanesTuyeckoro pelcTBuA cabo 
MHHepaJIH30BaHHBIX TEPMAJIbHbIX BOA, PAXOHOBDIX BOL, 
az0TOCONepKallHX BOA M T. I. 


Cna6o0 MHHepaJIH30BaHHble TEPMAJIbHbIe BOAbI IWApOKO pacnpv- 
CTpaHeHb! y Hac B cTpaHe, YcTaHOR.1eHO, YTO Ae@YeHHe 3THMH BO- 
mamu Oouee sttbeKTHBHO, 4eM JIeYeHHe Mpoleaypamu u3 mpecHor 
BOMbI TOM Ke TeMMepaTypHEl. OHako 20 CHX Mop HeT OOMLeENPHHSA- 
TbIX MIpemcraBeHu O AelcTByIOWIMX (akTOpax 3THX BOA UH OCO- 
6eHHOCTAX MeXaHH3Ma HX elicrBus. Bompoc o TepameBruyecKOM 
38Ha4CHHU HaJIM4uA a30Ta B MHHePaJIbHbIX BOMaX MOXKET CYMTATb- 
CAH JOCTATOUHO OCBeEICHHBIM, a BOTIPOC O HasbHeCOMOPMYeCKOM 3Ha- 
YCHHU COMepKaHHA B MHHePaIbibIX BOZAX MeTaHa COBEePIIeCHHO 
He H3y4deH. 

He paspa6oTaHbt BOMpoch! AO3HpOBKu PaOHOBbix Mpouenyp, 
XOTA B JIMTepaType H HMeIOTCH BbICKa3bIBAHHA O HELOMYCTHMOCTH 
NOb3OBaHHA BOMAMM, COMepKalIMMH BbICOKHe KOHLMEHTpPallHH 
panoua, Hescen Bonpoc-w O pomH pamoHa, NOcTyMaloulero B Op- 
TaHH3M “wepe3 AbIXATeJIbHbIe MYTH MPH pHeMe BaHHbl, XOTA HMHOT- 
a 3TOMY MOMeHTY MpvsaeTcA O4eHb OoboOe 3HaueHHe. 
 WUcnoanuteau: Caepanoscxuh uw TomckHi UHCTHTYTHI 
busudeckux MeTONOB JeyeHHa, CTapponompceKHh, Cesepo-OcerTuH- 
cku, Hosocu6upckuh, UntTuuckuh, Xa6Oaposckuli, PocroscKkni 
MeAMHCTHTyTHE wu CranMHCKH HHCTHTYT yCOBepleHCTBOBaHHuA 
Bpauen. 


10. H3yyenne dbusvosorn4ecKHX M€XaHH3MOB 3aKaJIMBaHHA | 
HM 3aKaJIMBalollero BAMAHMA KYPOPTHbIX Je4eOHbIX cpecTB | 


Heemotps Ha TO, 4TO B TOCHMeAHee BPeMA MOMyYeH pA HHTe- 
PeCHHIX (baKTOB, MPOJIMBalOWIMX HeKOTOPLIN CBeT Ha MeCXaHH3Mbl 
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3aKaNMBaHUA, JTOT BOMpOC He MOMKET CUMTATbCA MOCTATOUHO H3y- 
uenubim. He pemeHnt TakHe MepBOCTeNMeHHOM BaKHOCTH BOMPOCHt, 
KaK POJb COJHEYHEIX JyyeH B NOBbIWeHHN OOUIeH yCTOHUMBOCTH 
OpraHH3Ma, HCMOMb30BaHHe AIA STON WeH He XOJIOAOBbIX, a TECII- 
JOBLIX pa3s—paxkenuh, uw T. 0. BelicHeHHe MeXaHH3MOB peakilHHl 
OpraHu3Ma HW MOBbIMWeHHA ero COLE yCTOHYMBOCTH K BOSAeEHCTBUIO 
HeOMATONPUHATHEIX YCMOBHH BHeIIHef cpelbi MyTeM BO3KeHCTBHA 
DAaMaUHOHHbIX H MeTeEOpONOrMyecKUX pasqparxKuTeneH ABAAeTCA 
3anauel, pelleHve KOTOPOH MOMOMKEeT 3HAYMTeIbHO YCHJIMTb NPO~ 
(PHIAKTHUECKY!O POb KYPOPTOB. | 

Ucnonmuutenu: Muactrutyth dusnveckuX MeTO0OB JIeue 
Hua, Crasponombcekui, PoppKosckui u VMpaHospckwH Me@AHHCTH- 


TYTHI. 


11. Paspa6otka HOBbIX MeTOJOB KOMIMIeCKCHOrTO JeyeHHA Ha 
KypoptTax 


Paspa6oTKa HOBbIX MeTONOB HCIOb3OBaHHA KYPOPTHbIXx JI€- 
ueOHbIX CPeMCTB HAeT MedJeHHO. B HacTOAlee BPeMA Ha KyPOPpTax 
IIDHMCHAIOTCH, B OCHOBHOM, Te Ke meueOHbIe MeTOMLI, ITO H 25— 
30 mer Hasan. Heo6xonNMoO HIMPOKO pa3sBepHyTb H3y¥eHHe BOMPO- 
COB HaydHOTO O6OcHOBaHHA seueOHbIX MeTOAMK. PeKkomeHslyeTca 
pelleHve MOCTaBJeHHEIX BOMpOCOB B OTHOMICHHM JeYeHHA MpenKAe 
BCero OOJIDHELX CepMe4HO-cOcyAMCTEIMH 3aGoNeBaHHAMH, RePpopMH- 
PYIOULMMH MOMMaPTPUTaMH, CNOHAMOAPTPHTaMH HW CNOHAMIE3aMH, 
yHKUMOHAbHBIMH HeBPO3aMH H paccTpOlicTBaMUu HepBHOH pery- 
ASWHA BHYTPCHHAX OpraHoB. 

Ucnonuuteau: TH, CU®MJI, TH®MII. 


12. Yrounenve noKka3aHHH MW NPOTHBONOKa3saHHH K NeYeHHIO Ha 
KypopTax C NO3HUHH yHKUMOHAIbHOHM OLEHKH COCTOAHHA 
6o1bHOrO 


OcHOBHbIM fedeKTOM CYINeCTBYIOWHX HbIHe NOKa3aHH Hi IIpo- 
THBOMOKa3aHHH K HalpaBJIeHHIO Ha KYPOPTbl ABIAeTCH MOUTH 
MOoHOe OTCYTCTBHe B HHX yKa3aHHH Ha HeEOOXOMHMOCTb aHaJIH3a 
maToreHe3a 3a007eBaHHA HW OWEHKH (YHKUHOHAMbHOTO COCTOAHUA 
6obHoro. HegocTaTouHoO oTpaxkKeHo B AeCHCTBYIOWIMX MOKasaHHAX 
MW MpodusakTuyecKkoe 3HaveHHe KyPOPTOB, ux ocobaa sdPpeKTHB- 
HOCTb B HauasIbHbIX, (PYHKUMOHAJIbHBIX CTAAMAX Ooe3HH, elle HO 
HACTYMJICHHA 3HAUUTeEJIbDHDIX MaTOMOPMosOrH4yeCKUX H3MCHCHHA. 
Bce 9To Beker K TOMY, UTO Ha KYPOPTbI HanpaBAeTCA 3HAYMTCb- 
HOe KOJIMYeCTBO MOPMaJIbHO-NOKA3aHHBIX OOJIbHEIX, COCTOAHHe H 
Pe€aKTHBHOCTbh KOTOPbIX, OJHAKO, TAKOBbI, UTO OHH He MOFyT MOJy- 
4WHTb Ha KypopTe *Keslaemoro meye6uoro addextra. HeoOxoaumo 
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yralyOneHHOe M3yYeHHe 2THX BOMPOCOB c WeMbIO HayyHOro oGac- 
HOBaHWA MOKasaHH K HalpaBJIeHHtO Ha KYPOPTHI. 
Ucnonmuutenau: TMO, CHOM/, THOM. 


13. Hsyyenne ycnosui Tpyata nepconana 6anbHeosorMueckHx 
YupexKeCHHM HW paspadoTKa MepoNnpHATHA NO MX y1y4WeHHIO 


Ilepconany OasbHeomorMyueckHx yupexgeHui mpuxoqutca pa- 
OoTaTb B OOcTaHOBKe BOseHCTBHA Ha ux OpraHH3M pB_ TeveHHe 
AJMTeIbHOFO BPeMeHH pda PUSH4eCKUX H XHMHYECKHX (pakTOPOB 
(TOBBIMeHHaA BaKHOCTb, HaMMuve B BO3Zyxe cepoBosoposa, pa- 
AOHAa, MOBbIIeHHOTO KOMMYECTBA YIICKHCIOTHI WT. 0.). CraBuTcs ! 
3afaua H3y4eHHA yCIOBHH Tpyfa NepconHata 6anbHeosoruyeckHX 
yupexKAeHHH C LeMbIO CO3MaHMA HAYYHO-OOOCHOBaHHBIX CaHHTAapHO- | 
CHPHCHHYECKMX HOPMATHBOB HM perlaMeHTHpOBaHHA ycnoBuit | 
Tpya. 

Mcnoanuresau: Kaceapst rurvenst megpy3os. 
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[Ipo6zema Ne 19 


HAYUHbDIE OCHOBbI BPAYEBHO-®H3 KYJIbTYPHOM 
PABOTHBI 


Bpaue6uo-bu3kybTypHan paOota HMeeT 1Ba OCHOBHDIX pasje- 
ga: 1) meue6Han uskybTypa Np pa3sAHUHbIX 3a60/leBaHHAX, 
2) spave6Hbli KOHTPOJIb Ha] 320POBbeM 3aHMMalolluxca  H3- 
KYJIbTYPOM H CIOPTOM. 

Haywnpix paOoT mo yKa3aHHbIM pa3fetaM BbIMOHEHO y Hac 
p Cow3e 3a Mpesblayuine TOAbl AOBOMbNO MHOTO, OMHAKO MatTe- 
pHabl 9TH He OGOGMIEHBI; CAHHBIX YCTAHOBOK TO PAY BOMPOCOB 
jlo cuX Mop He CyllecTByeT. 

Heo6xonmumo, Hapsay c MposomKeHHeM = BeYIWHXcH pa6or, 
KOHUCHTPpHpoBaTb ocoOoe BHHMaHHe Ha elle He pa3paOoTaHHblx 
Borpocax, IpHMeHAA HOBbIe COBEPINCHHbIe MCTOAbI viccle ROBAHHA, 
a TAKKe 3AHATLCA OOCOWIEHHEM HakOMeHHOPO ONbITa, YTOOL! MOA 
rOTOBUTb COOTBETCTBYIOIWNHe MAaTepHaJIbl Did yCKOPeHHA BHEepe 
HHA pe3ybTaTOB S9THX paooT B NpakTHKy 3IpaBOOXpaHeHHa, 

OHUM H3 CYWIECTBeHHBIX NpeMATCTBHH Avid BHEApeHHA Pesy.Th- 
TAaTOB Hay4HBIX pa6oT mmo BpaveOHOMy KOHTPOJHO H neueOHon 
(bH3KyJIbType B MpakTHKy ABIACTCAH OTCYTCTBHE Hay4HO-O6OCHO- 
BaHHOM MH MIpoBepeHHOH CHCTeMbI HX OpransallMn, a Takrke cHCTe- 
MBI TIOATOTOBKH KafpoB JIA OCylecTBIeHHA STO paooTbl B Mpak- 
TuKe Jeqe6HO-MpopusakTHYecKHx yupexkeHun. 

OcHOBHBIMM HCHOJIHHTeIAMM Hay4HbIx paOor no ston mpoos1e- 
Me ABIAIOTCA Kacbemphl du3sM4eCKOrO BOCNHTaHHA MCMMHCTHTYTOB, 
Kadelph JK B MHCTHTYTax yCOBepLIeHCTBOBAaHHA Bpaueh, OTe- 
Jibt 1K, MMeIOULHeCA B HEKOTOPBHIX Hay4HO-HCCIeMOBATeJIbCKHX 
HHCTHTYTAX, a Take peciyOMKaHCKHe ppaueOHO-Pu3kyIbTypHbIe 
MucnancepH. 


1. OGocHoBaHHe MeTOAHKH eyVeOHOH GU3KYyJbTyPbI y BSPOCJIbIxX 


Vimerorca HayaHble padoTbl MO MeTOAMKe AK MPH TaKHX 3a- 
6oNeBAaHHAX, KaK THMepTOHHA, Oole3sHH CepMeUHO-COCYAMCTOH CHC- 


119 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


net ost le A AR IER RT FR RNAS murme ——— —s 
oe 1 pe Hoc 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


TEMbE H ONOPHO-ABHraTebHOrO ammapata, mpu nocneaqcTBUAX 
TpaBM, Tpe6yetca o606uleHHe 2THX MaTepHasloB H UX KpHTHYe- 
cKat olleHKa. Hapany c 9THM, npn psyze 3a6oneBanuii MeTO.UKa 
JleveOHOH U3KyJIbTypbI elle HemOcTaTOUHO paspa6oTaHa, Kak, 
HalNpHMEp, pH JIerouHblx 3a60/leBaHHAX He TyOepKyse3HOM 9THO- 
JIOTHM, 3a60eBAHHAX MKeNYLOWHO-KuINeUHOTO TpakTa, Neyenu 4 
PATe HepBHbIX 3a0oNeBaHHi. B cBA3H C INHPOKHM pa3BUTHeM se- 
rouHOH XHpyprun, Oombuoe MecTO B MATHAeETHEM Mane JLOJI2KHO 
ObITb yHeeHO OGOCHOBAaHMIO MeTORNKH ADK B nOCIeonepanwHOHHOM 
NepHOMe C WeIbIO yCKOPeHHA TIpollecca BoccTaHOBJIeHHGA. 

OJHUM U3 CYULeCTBEHHEIX Mpensatcreuii AA BHeApeHua IDK B 
JeyeOHy!0 MpakTHKy ABAAeTCA TakoKe OTCYTCTBHeE Hay¥HO-o6ocHo- 
BaHHOH CHCTeMbl OpraHH3alnu mcK MpH ee HCNOMb3OBaHHH B YC- 
JIOBMAX KIHHHK HW OOJIbHHYHBIX OObeLHHEHHE, a TaKxKe OTCYTCTBHE 
OOOCHOBaHHOH CHCTeMBI NOArOTOBKH KapOB BpayeH, MeTOZHCTOB H 
MEACECTep, YTO AOWKHO ObITh OCYLIECTBICHO B 6WKanlyio mA- | 
THJIETKY. si 


MUcnonHnutTenu: MOHUKH, TH®, Mocxoscxuit cromato- | 
Jioruueckuh, Uens6uuckni, Cpepanoscknit, 1-i Mockosckuit, 2-4 | 
Mockoscxni, 1-i% JieHHHrpadckuit MeQMHCTHTYTHI, : 


2. OOocHOBaHve MeTO_HKU se4eGHOH (PU3KYJAbTypHI y neTel 


Hecmorpa wa oveBHquocrp OrpOMHOTO 3HaueHHA seueOHOH 
(H3KYAbTYPbI B AETCKOM BO3pacTe, MeTOANKa ee nO OT.CJIbHbIM 
3a00JleBaHHAM B HaCTOSIee BpeMa ellle HeLOcTaTOUHO pa3pa6ora- 
Ha. Jlyuie Apyrux pa3spa6oTanbl BONPOCbl NPHMeHeHHA ADK npu 
PeBMAaTH3Me y eTeH, MPH OCTATOUHBIX ABeHHAX MocNe geTCKOTO 
HapaJiMya MW MpH HapyuleHHH OCaHKU WM HCKPVHBAeHHH NO3BOHOUBH- 
Ka. Bee 9TH MaTepHaubl QOJKHEI ObITD OOOOLICHb, OMOIHEHBI 
HCCCNOBAHHAMM MO H3YYeHHIO Pe3ybTATOB MPHMeHeHUA HaH6onee , 
COBPeMCHHBIX Me€TOAMK HM, Mocle cooTBeTcTByrolleli alpo6aun, 
nepeanbl B TpakTuky. 

Hegocratouno w3yyeHHbIMH sABIIAIOTCA BONPOCbI O NpuMeHeHHH 
AeweOHouw (puskyJIbTypbI y Aertel MpH 3a00eBaHHAX OpraHop JbI- 

XaHHA (BePXHHe AbIAaTeJIbHbIE MYTH, OPOHXHaJIbHas acTMa, mMHeB- 
MOHHH H T. 2.), BOMpoc oO Mpexynpexgenun ocTaTounBIx aBneHHit 
NOCHE ACTCKOTO MONHOMHSIUTa B paHHeli craqun BocCTAaHOBHTEsb- 
HOro M€pHOAa, a Tak>Ke Mpu KOCTHO-cycTaBHoM TyOepkysieze. Beu- 
My oco6oH BaxkHocTu coxpaHeHna HOPMaJIbHOH = JBHTaTeJIbHOL 
PyHKunH pebeHKa, Haxomanieroca B OOJIbHHe, cenyer nowBepr- 
HYTb COOTBETCTBYIONIeEMy H3yYeHHIO Hu 93TOT Bonpoc. | 





Ucnonuutrenu: 2-4 Mockosckuit MeqununucKuit HHCTHTYT, 
HeMMaTpMYecKkHe PakyJIbTeThI BCeX MeAHUMHCKHX HHCTHTYTOB, 
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3. Jimnamuyeckoe MeAHMIHHCKOe HaOsoMeHHe 3a BAHAHHeEM 
3aHATHK (PH3KYbTYpPOK HM CNOPTOM Ha COCTOAHHE 320POBbsA 
M (pu3HueCKOe PasBHTHe Y4allHXxca 


 [TIpapusmbno noctaBleHHoe (usHyeCcKOe BOCNHTaHHe, HECOMHEH- 
HO, HpaeT GOMbIyIO POAb B Mee yIYUWeHHA 3020POBbsA H Pusnye- 
cKoro pa3BuTHaA yuamluxca. I]o stomy Bompocy HeT AocTaTOUHO 
YOCRUTCIbHbIX HAYUHbIX WaHHblx. Jian paspelieHua sToro BOMpoca 
HeOOXOAHMO MpopemweHve WHHamMMyecKkHx HadmOAeHHH. Llenbio pa- 
6OThI ABIACTCA CPaBHeCHHe TaHHbIX O COCTOAHHU 320pOBbA 4 DUu3H- 
YeCKOM Pa3BUTHH yUallMXCA, 3AHHMAIOUIMXCA WH He 34HHMAIOWIMX- 
CA CIOpPTOM. 

Ucnomuutrenu: 1-h% wu 2-4 Mockosckne, 1-H Jlenuurpan- 
ckui, MockoBckuH Mea. CTOMarojorMuecKkuH HHCTUTyT, PocrTos- 
ckui Hu Cpepmnoscknh BOL. 


: 4. OGocHoBaHve NOKa3aHH HW AOZ3HPOBKM 3aHATHH *u3KyJIbTypon 
M CNOPTOM B YCJIOBHAX WKOJIbI H BY3a DJIA JMU, HMeIOULHXxX 
HauvaJbHble POpMbI XpOHHyecKHX 3a007eBaHHH 


OrpoMHoe 3HaueHHe JIA BbIPABHHBaHHA OTKJIOHCHHH B (H3H- 
YeCKOM pa3BHTHM HW NpodusakTHKH MporpeccHpoBaHuA He Pe3KO 
BbIPAKCHHBIX XPOHWUeCKHX 3a607eBAaAHHH Hw CPYHKIHOHAJIbHbIX Ha- 
pylueHul HMeeT TipaBHbHOe NCNOMb3O0BaHHe (u3NYyeCKOrO BOCHH- 
TaHun. O6ulan nporpamMMa qdu3uuecKkoro BOCMUTaHHA He MOXKeT 
ObITb B NOJHOH Mepe MpHMeHeHa K yKa3aHHblM rpylllam yuaUlHx- 
ca. B HacTosulee BPeMA MpOBeAeH pA OMbITHDIX pa6oT, OOOCHO- 
BbIBaIOWUX MOKa3aHHA WH AO3SHPOBKy 3aHATHH v3KyJIbTypoh U 
CIOpTOM C KOHTHHTeCHTAMH, OTHOCHMBIMM K CilellHasbHon rpyrie. 
B Teuenne OnuKahtleH NATHIETKH DO%KHA ObITb YTOUHeHA MeTO- 
MKa TaKHX 3aHATHH, OCHOBAHHaA Ha JWIMTCIbHbIX HaOMIOTeHHAX 
B TeveHHe pAa MeT Ha OMHHX HM TeX %Ke yUalllHxca. 

Menonuutreau: Kasancxuit TMZYB, Kasancxni BOLI, 
UkanoBcKWH Me@QHHCTHTYT. 


5. OGocHoBanve NOKa3aHHH WH AO3MPOBKH 3aHATHH *pu3KyJIbTypoHK 
H CNOPTOM JAMIL cpesqHero HM NOKMIOTO § BO3PAaCcTa B 3ABHCHMOCTH 
OT COCTOAHHA UX 3R0POBbs 


SHAaUHTeIbHaA UaCTh NOMKMMLIX WOAeH HMeeT PA XPOHHYeCKHX 
3a60eBaHHH, He MelIalOulHX HX TpyHOBOH WeATeJIbBHOCTH, HO Tpe- 
6yOLIHX COOTBETCTBEHHOFO BO3AeCHCTBHA TIA MpenympexktenHa UX 
WabHeHwWero pa3sBHTHA. SayacTylO elle HeACHO, KaKHMH BHAaMH 
(u3HYeCKOH KYJIbTYPbI H CMOPTa MOMKHO HM 34HHMAaTHCA, B KaKOH 
O3HPOBKe M KaK OCYIIECTBIATh 9TH 3aHATHA, JIMTepaTypHbie aH- 
HbIe y Hac WH 3a pyOexKOM No sTOMY BOMpocy OveHb CKYDHbI M Ha- 
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YIHO HesOCTaTOUHO OGOCHOBaHb!, Pa6boTa fOKHaA MNpPOBOAMTHCA 
B OTHOLWCHHH 30POBBbIX JIHI, CpeAHero HW NOXRKHMOrO BOSpAacTa COB- 
MeCTHO C HHCTHTYTAMH (H3HYeCKOH KYJIbTYPbl, NOJIMKIMHHKaMH 
caHaTOpHAMH. 

Uenbio pa6orbl ABAAeTCH OpraHH3allWaA CHCTeMbI (bH3HYeCKOH 
KYJIbTYpbl HW CnopTa AIA AMM cpefHero HM MOXKHIOFO BO3pacTa 4H ! 
BHeApeHve ee B MpakTHKy. | 
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[Tpo6szema Ne 20 


NPO@®HJIAKTHKA H JIEYVEHHE 
KAPHECA 3YBOB H AM®OJOHTOSA 


OcnopHoli 3afauel aBaneTCA paciiMpenue pabor to STHOO- 
ru uM MaToreHe3y Kapveca mH aM@OMOHTO3a; 4YacTh pabor OyA2T 
HME€Tb HOHCKOBbIM XapakTep. 

VUcnonHvTenaMH HaMedaloTCA MpodusbHbie HW TeOpeTHYeCKHE 
Kadefpbl, a TakxKe HeKoTopble oOmeKsMHUYeCKHe KacezpEl Moc- 
KOBCKOFO Me€AHUHHCKOTO CTOMAaTOJIOrH4eCcKOrO HHCTATYTa WH CTOMAa- 
TOMOTHYeCKHX DakyJIbTETOB MCAMHCTHTYTOB, 


1. AHaTomusa xu busHOsOorHA TKaHeH 3y6a H amM@OOHTa 


B wenaix u3y4CHHA HOPMBI, a Tak»Ke MpaBHJIbHOTO MOHHMAaHHA 
pala MaTOMOTHYeCKHX MpoleccoB, NopaKalowHx 3y6 H aMdOJOHT, 
HeOOXOAHMO MMeTb MaTePHaJIbl MO aHATOMHH H DU3HONOrHH 9TAX 
o6pa30BaHHni, NOyYeHHble Ha OCHOBe HOBeHUIHX MeTOAOB HCCJIeC- 
fopaHun. Oco60e BHHMaHve caeaqyer OOpaTHTb Ha TrucTOMOrHYe- 
cKoe H THCTOXHMHYeCKOe H3yYUeCHHe pa3BUBAalOLWIHXCA TKaHeH, UCCJIC- 
OBaHHe COCTOAHHA UYBCTBUTEJbHOCTH MOJOCTH pTa, a TAaKKe ee 
KallWIAPHOrO KPOBOCHaOKeHHA. 

MUcnonuutewu: Mockosckni MeAHWHHCKHH CTOMATOJIOTH- 
YeCKHH HHCTHTYT, CTCMaTOsOorMueckHe (akyJIbTeTHI KasMHHHCKOrO 
u MosoTOBCKOrO MeAMHCTHTYTOB, 


2. Maronorusa TkaHeH 3y6a HeKapHO3HOrO MpovcxoxKAeHHA 


CnenyeT mpopecTw u3ysenHe TaKHX MaTOMOrHYeCKHX Mpouec- 
COB, KaK CTHPaHHe 3y60B, 9pO3HH, .1OOPO3, KIMHOBHAHbIK meet 
HW HEKPO3 9MaJIM, c1a60 H3yYYeHHbIX Ha YPOBHe COBPeCMECHHbIX 3Ha- 
HMM. 

Vis3yyenve THX MaTOJIOrHyeCKHX MpOWeccoB, NOMHMO KJIMHHYe- 
CKHX HaG6JNOTCHHH, DJOMKHO COMPOBOKAATLCA THcTOMOrHyeCKHMH 
Z 6YOXHMH4eCKHMH HccuegzoBaHHAMU. MoxkuHo nOJlaraTb, uTO yKa- 
3aHHble paOoThl LayT BOSMOXKHOCTh HAMeTHTL NYTH NpopusaKkTH- 
KH UW JIQUeHHA STUX MATOMOTHYeCKUX MpOWeccosB. 
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HWenonanutresanu: Mockxoscknh mMequunuckuh cromMaTonoru- 
4YeCKHU HHCTHTYT, CTOMaTOsIOrHMYecKHe cbakysIbTeTH! MpKyTcKoro u 
MoJIoTOBCKOTO Me€JMHCTHTYTOR. 


3. ITHONOFHA HW MaToreHe3 KapHeca 3y60B 


B ombirax MO co3qaHHIo MOXeu Kapveca cnemyeT ucnomb30- 
BaTb Pe3yIbTaTbI paOOT KaK OTCYCCTBEHHBIX, TAK H 3apyOexKHbIx 
apTopoB, IIpu 3sTomM HeOOxo_MMO MpuMeHecHHe MeTOROB, npH6n- 
KalOUlUXCA K XKH3HEHHBIM YCJIOBHAM, HalipHMep, B OTHOINJeCHAH 
HCNOJIb3OBaHHA HIT, H3MCHEHHA KOJIMYeCTBeEHHOTO HM KaYeCTBEH- 
HOTO COCTaBa CJIIOHbI, H3YYCHHA POH MUKPOMJIOpH UT. A. 


Moxetb KapHeca OJDKHa ObITb HCHOMb3OBaHa He TOKO VIA 
BLIACHEHHA AaHATOMMYeECKHX H3MeHCHHH B 3y6e, HO HM AIA H3y4de- 
HHA H3MeHeCHHH OOMeHHHIX MIPOMeccoB HM HOBbIX MeTOZOB JI@CYeHHA 
KapHeca. Heo6OxoqHMO OTMeTHTb BaMKHOCTh UCCHENOBAHHA U3Me- 
HeHHH OOMeHa He TOMBKO 3y6a uM aM@OOHTa, HO TakxKe MH APy- 
rMX OpfaHOB MHBOTHOFO. 


Tiponeccb! o6MeHa B 3y60ueNIOCTHOM alllapaTe H3y4eHBI HeLO- 
cTraTouHO. B nocmeqHee BpeMA TIPHMeHeHHe MeTOZMKU payMoak- 
THBHbIX H3O0TONOB BHeCJIO MHOrO HOBOTO JIA BbIACHeHHA BOMIpO- 
COB MHHepasbHOTO OOMeHa (KaJIbuMA, dociopa u Ap.). Dror me- 
TOM CileqyeT UCNONb3OBaATb MH DJIA W3yY4eHHA OOMeHa GenKOB. 
HMccieqoBaHHa JOJKHbI ObITb MPOBeAeHbI Kak B 30PpOBOM 3y6e, 
TaK HM MPH Pa3JIMYHbIX CTaMHAX KapHO3HOrO Mpouecca. OnHoBpe- 
MCHHO JOJDKHbI M3y4aTbCA H H3MeHEHHA B OKpyXKaloulux 3y6 TKa- 
HAX. 


ITpopeqenuble B HalpaBseHHH H3yYeHHA BAMAHHA MaTomoruye- 
CKHX COCTOAHHM OpfaHH3Ma Ha BO3HHKHOBeHHe uM TeYeHHe Kapneca 
3yOOB MCCIeEOBAHHA OTCYeCTBEHHBIX H 3apyOeKHBIX ABTOPOB yKa- 
3bIBaIOT Ha HeOOXOAMMOCTh ONOTHUMTeIbHOTO cpaBHHTebHOTO 
M3Y4eHHA AMHAMUKH MaTOMOrH4ecKHX MpolleccOB B TKaHAX 3y6a 
IPH PasMM4HbIX 3a0OMeBAHHAX 2 MKeMyMOUHO-KMIMeUHOTO = TpakTa, 
SHIOKPHHHOM CHCTeMbI WM Ap. OgHOKpaTHble Ha6mroneHuA y am6y- 
JaTOPHBIX OOJIBHBIX He alOT BOSMOKHOCTH BLIACHUTD MHHAMHKY 
M3MCHeEHHH B 3yOOUeIOCTHOM alilapate, a TakxKe yYCT@HOBUTb HX 
CBA3H C NaTOJOTHYeCKHM COCTOAHHeEM OpraHH3Ma. Heo6xonqHmMo 
OO6paTHTb oco60e BHHMaHue Ha O6caeROBaHHe JHU, HAXOMALWMXCA 
Ha JICUeHHH B CTallHOHapax, MPOBOAA He TONbKO KAMHMUeCKOe 
HSYNCHHE Npowecca, HO HCNOMb3yA WM MaHHble CMeMMaJIbHbIX, B TOM 
uucne Pu3HOMOrMYeCKHX HM OHOXHMHYeCKHX ucCAeROBAUHi, 


Uc NOTHUTeCIU: MocKkoBcKH MeRHUMHCKH cTOMaTOJIO- 
rH4eCKHH WHCTHTYT, CTOMaTONOrHYeCcKHe (bakybTeTpr KanuHnu- 
ckoro 4 MosoroscKoro mMeqMHCTUTYyTOB. 


124 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


4. KawHnka M MeTOJbI JleyeHHA KapHeca 3yO0B H ero OC0KHEHHH 


a) B cBa3u c TeM, YTO HavabHbIe CPOpMbI Kaplieca (4 RpyrHx 
ga6oneBaHuli 3y6a) 4YaCTO MpOTeKaloT O€CCHMIITOMHO, HeOOXOAHMO 
COBEPINeHCTBOBAHHe MeTOAOB paHHel WMarHOCTHKH STHX 3a6ouIe- 
BaHun. CremyeT HCHOMb30BaTb MCTODI MIPH2KH3HEHHOK OKpaCcKH 
TKaHel, TEDMOICTESHOMETPHIO, yJIbTpasByK, JOOpecucHIHio 
Ap. OO(beKTHBHbIe MeTOMbI C IWebIO paHHell uddepeHuuabHon 
WMarHoctruKH. 

Ilpu sevenuu Kapweca MpenapHpoBaHne TBEPABIX TKaHel AB- 
jIseTca BeCbMa OTBETCTBCHHbIM MOMCHTOM, OT KOTOpOrTO 34aBHCHT 
onroBeuHocTh WiomOnt, HeoOxomuMo TepecMOTPeTb CyLeCcTBYytO- 
Wve yCTaHOBKH B OTHOWICHHH MeTOXMKH HM TeXHHKM MpelapHpo- 
BaHHA C YHCTOM BOSMOXKHOCTH COKPalleHHaA MpOMOJKUTCIbHOCTH 
(OPMHPOBAHHA MOJOCTH AIA TWIOMOb! NPH NPHMeHeHHH YIbTpar 
3BYKOBOH YCTAHOBKH. 

Jina BbINCHeEHHA XapakTepa BUIMAHMA YAbTpasByka Ha OpTra- 
Hu3M OOJIbHOTO HeOOXOAMMbI IIpeABapHTeJIbHble MCCeMOBAHHA Ha 
2KHBOTHBIX. 

Kpome Toro, cilelyeT IMpOXOJKHTb MOHCKOBBIC paooTn 0 
o6e3601uBaHMtO TKaHeH 3y6a Mpu mpenapHpoBaHHH. 

Ucnonuutesanu: MockoscKuii mex. cTromaTojorMvyeckuh 
HHCTHTYT, CTOMaTOOrMueckHe (bakysIbTeTh! _KasMHMHCKOTO, Mo.i0-. 
TopcKkoro, UpKytcKoro MeHHCTHTYTOB. 

6) JlnurembHocTb COXpaHeHHA BBINOJHAIOULeH Kapwo3Hy!o MO- 
lOCTbh MWIOMObI 3ABHCHT He TOMbKO OT MeETOMKH HW TEXHHKH Gop- 
MHpOBaHHA MOOCTH, HO WH OT Ka4eCTBa MJIOMOHPOBOUHOTO MaTe- 
puana. Tlostomy, KpOMe H3yYeHHA VIMTeMbHOCTH COXpaHeHHa 
T0M6, cneyeT MpOAOKUTb pa6OOTH! Mo NOBbIINeHHIO MpOHOCTH 
IIPHMCHACMBIX B CTOMATOJOrHH WeMeHTOB HW aMaJIbraM. Heo6xo- 
MMO H3YYNTb OTMaJeHHble pe3ybTaTbl MPHMCHeEHHA BKTANOK 3 
TilaCTMaccbl, a Tak?Ke HCMOIb30BaHHA YJIbTpasByKa JAA NOBHI- 
WweHHA cToHKocTH O6bIuHOrTO MAOMOMpOBOYHOrO MaTepHaa. 

Vcnonmuutean: Mockosckui MeQHUHHCKHH CTOMATOJIOrH- 
yeCKHil HHCTHTYT, CTOMATOJIOrH¥eCKad MOMKIMHHKa CTaBpomoib- 

* cKoro Kpas, roposckve NomukauHHKH Tytbl, Cpepanoscka, Uesa- 
6uncka Hw Uxkasosa. 

B) Hapsny c MeCTHBIM JeueHHeM KapHosHoro Mmpotecca, Heob- 
XOMUMO W3y4HTh 3HaveHMe MpodusakTHYeCKUX MeponpuATUH o6- 
wlero XapakTepa, HCHOJIb3yA Table, MOJIYYeHHbIe Ha OCHOBe H3y- 
yeHuA MaToreHe3a Kapueca. IIpu paspa6oTKe CaHauMOHHbIx Me- 
PONPHATHH HEOOXOMUMO BbIACHeHHe HaHOosee aPpPeKTHBHOK MeTO- 
MK caHalluu mete HU B3POCNIbIX, a TakKKe u3yyeHHe speKTHB- 
HOCTH paOOTb! MepeABHKHbIX CTOMATOJIOrH4eCKHX KaOHHETOR, 

Tlonnpitku VW3JleUeHHA H COXPaHeHHA BOCHAaJICHHOH IyJIbMbl WA 
o6ecneueHHA HOPMaJIbHOH yHKUnH 3yOa uw TipeskynpekKMeHuA pa3- 
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BUTHA OKOJIOBEPXyIIC4HbIX BOCMAIMTeMbHBIX MpoueccoB MalwoT | 
OOospAouine pesybTaTLl. Heo6xoquMo Mpoom KUT A pPaclIMpHTS 
HaOIOeCHHA B OTHOWICHHH MpHMeHeHHA NeHInANMHAa, GHOMULHNHA, 
CHHTOMHLUMHa H APyrHX aHTHOMOTHKOB C MapasebHOM 6akTepuo- | 
AOTHYeCKON, THCTOMOrMyeCKOH WH KAMHHYeCKOH OUeHKON 6nuxKall- 
WIHX WH OTZAaJICHHBIX pe3yJIbTaTOB SPDeKTHBHOCTH TaKOro NeyeHHA ! 
NpH pa3JIM4YHbIX PopMax OCTporo HM XpoHuYeckoro Nybnuta. Bme- | 
cTe C TEM, CJIeMyeT COBEPIIEHCTBOBaTb HW APyrue cnOco6bl WeyeHHA | 
3yO0B C BOCIaeHHOH MysbMo# B yKOpOUeHHbIe cpoKn (YKB, | 
YIbTpasByK), a TaK2Ke NpOAOMKUTh padotTy no u3yyueHMIo cnoco- | 
OoB ObICTpOro pacIuHpeHHA KOPHEBBIX KaHasIOB KaK MexaHuyecKUM 
MyTeM, TaK HW C MOMOLbIO XHMHYECKHX CpeAcTs. 
Mcnoanutean: Mockoscknit meguunncKul cromaronoru- 
WeCKHM MHCTUTYT, CTOMaTONOrHYeCKHH cbakyabTer MonotoscKoro | 
MeAMUMHCKOFO HHCTHTYTAa, CTOMaTOIOrMYeCcKHe MOMKANHHKH Uxka- ! 
Jopa, Crapponoma wu Mocxspl. 


o. ITHONOTHA, NaToreHes HM JeyeHHe amdooHnTO3a 


HeorioxKnol 3anavelt ABIAeTCA M3bICKaHHe Mone aMOJOH- 
TO3a, C HCMOMb3OBAHHeM Ppa3JIMUHbIX MeTOZOB (MHKPOTpaBMa, 
HapyWleHve (PyHKUAM COCyAMCTOH HM HeEpBHOM cucTeMbl, pa3JIMUHbIe 
AMSTbI, HaPyINeHHA BHTAaMMHHOTO pexKHMa HU ”p.). Heo6xozumo 
PeCHTreHOJOrHyecKoe H3yYYeHHe TBePAbIX TKaHelH 3y60-yenIOCTHOH 
CHCTEMbI H APYrHX OTMeOB CckeyleTa, GHOXHMHMYeCKHe HM Apyrne 
uccleqoBaHHa, MeToa padvoakTHBHblx H30TONOB H paMoaBTorpa- 
ua TakxKe MOryT OGecneuHTh NoyYeHHe pANa MONOHHTeDHEIX 
JIAaHHBIX. 3 

I[pu maTomoro-Mopdomornyeckom u3yyeHHH YemOCTel Hu 3yOoB, 
a TaKKE OPraHOB SKCNEPHMCHTAJIbHbIX MKMBOTHBIX, MPpeAcTaBIAeTCH 
BaKHbIM MIpPOBeAeHHe FHCTOXHMHYeECKHX MCCMeEOBAaHHH. 

IipumMeneuve KsuHMyecKoro, peHTreHomornyeckoro, 6aKTepHo- 
JOPHYecKOrO WH APyTHX MeTOAOB HCCIeHOBaHHM, a TaKxKe Kaly- 
JIAHPOCKONHH H TEPMOSCTeE3HOMETPHH, He MCKIIO“UAeT 3bICKaHHA 
HOBbIX H Oomee COBePIIEHHbIX MeTOAOB AMAarHOCcTUKH aM@OOHTO- 
3a. M3yuenve B CTauHOHAPHBIX yCROBHAX O6MeHa  seulects y 
OOMbHBIX C HawaJIbHbIMH NpPOABIeHHAMH AMMPOMOHTO3a ABIAeTCH 
HCKJIOWHTeJIbHO BaKHbIM. 

OHM H3 paHHHx nposBreHuit AaMONOHTO3a ABJIAIOTCA CKvIe- 
POTHYCCKHE H3MCHCHHA B NpekanvJWIApaXx aJsbBeOJAPHOrO OTPOCT- 
Ka, KOTOPEIC B H3BECTHOM MepHOde, NOBHIMMOMY, ABIAIOTCH O6pa- 
THMBIMH, HCXOAA W3 STOTO MOMKHO MpeANONarath, TO MpHMeHeHHe 
MaTOreHeTH4eCKON TepanuH WacT BO3MOXKHOCTh 3aepKaTb Mpor- 
PecCHPOBaHHe AuCTpoduyeckoro mpouecca. TlepcnexTruBHbima sAB- 


JIAIOTCKR MOMCKH B OTHOUICHHH BHTAMHHO- (busHOTepannu amibo- : 
MOHTO3Aa. 
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BHIABIeHHe MH WeyeHHe COMYTCTBYIOWHX 3aO6ONeBaHHH OJIKHO 
BXOLUT B OOWIHA KomIeKc O6cehoBaHUA HM AMcNaHcepHoro 06- 
CYKUBAHUHA OOJIbHEIX aMPOAOCHTO3OM, MOCKOJIbKy, TOMUMO M€CT- 
HOFO, TIpH aMoMOHTOse BOKHO NMpOBOAMTECA u OOee MeTeHHe 
maTroreHeTuyeckoro xapakTepa. B 9TOM OTHOIIeHHM CileqyeT yaH- ! 
THIBATD JaHHble, BbIABJICHHbIe IPH MOyYeHHH MOeTH aM@OMOH- - : 
Tosa B 9KcepuMente. C tembio BosselicrBua Ha AHCTpoduyeckue 
MIpOUeCChl, MOXKeT ObITh PeKOMCHAOBAHO NpUMeHeHHe OHOCTAMYIA- 
TOPOB, BHTAMHHOB H Jp. ! 

Hapany c TepaneBTHYeCKHM BMeLIaTeJbCTBOM, JOJIKHbI paspa- | 
6aTbIBATbCA BOMPOCHI, CBAZAHHbIe C XMPyPrM4eCcKHM H OPTONeAMNC- 
CKUM jleyveHHeM 9TOrO 3a601eBaHHA Kak B OTHOUICHHH yTOUHCHHH ! 
noKka3aHul, Tak WH XapakTepa uw OObeMa COOTBETCTBYIOWIero BME- : 
I aTeJIbCTBA, 

TIpa Bcex Bugax seveHua sToro sa6oneBaHHa HeOOXOZMMa 
MpOBepKa OTMAMCHHBIX pe3ybTATOB, MOATBEPKTEHHEIX HeOMHO- 
KpaTHbIM OO6cuIeqOBaHHeM OOJIbHOrO. | 

Mecnoanuteau: Mockosckui MeqMWMHCKHM CTOMATOJOrH- - | 
YeCKHi HHCTHTYT, CTOMaTosorHuecKHe akyJbTeTbl MonoTOBCKOrO, | 
Upxytrckoro 4 KasiMHMHCKOrO MCMHCTHTYTOB. 





IIpe@cedateno Yuexo2zo Cosera 
Muxuctrepcreéa 30pasooxpanerun 
PC®CP npopeccop ®. B, Ille6axos 
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Mogrotopka K tleyaTH NATOrO  BbIMTYCKa TPY LOB 
THAI npospeyena nox PpyKOBOACTBOM peaakuvoHHon 
KOMMEPHH B COCTABe: 3AMeCTHTEeJIA AHPeKTOpA HHCTHTY 
Ta No Hay4yHow yacTH, KaHAMsaTa TEXHHUECKHX HayK 
pb. I]. Heaxoeckoezo (mpemcezaTeb) H YWICHOB KOMHC- 
CHH—TIlaBHoro HHoKeHepa HHCTHTYTA Bd. a ae 
ripobeccopa AOKTOpa XUMHYCCKHX eye uy, : sage 
ckoz0, JOKTOpa TeXHHYeCKHX HayK MH. P. f OAY —- 
KaH Hata XHMHYeCKHX Hayk A. H. Sat sede 
KaHRHAaTa TeXHHYeCKHX HayK H. Hz. eee - 
HayaJibhuKa TexHHweckoro oTseJla A. [. Jo Ses 
H pykoBoguTeta OrTpacsleBoro Sropo sei aeeaemlte| 
dopmaunn THAT A. A. Kpetc6epza (oTBeTCTB 
cekpeTapb). 
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‘1. OHSHKO-XHMHUECKHE HCCIEXJOBAHHSI 





loxmop xum. nayx H. P. KPHYEBCKHA, 
Kandudam xum. Hayx H.E, XAZAHOBA 


KPHTHYUECKHE ABJIEHHS 


IKCNePHMeHTAaJIbHbIe AaHHble B OOMACTH KPHTHYeCCKHX ABJeHHH, 
NOJYUeHHbIe B TOCMe Hee BPeMA, NOSBOJAIOT HE TObKO NOATBEPAHTb 
CipaBeWIHBOCTb KJIaCCHYeCKOH TeOpHH, HO H KOHKPeTH3HpOBaTb ee 
o6unHe MOMOKeHHA. 

Ilo Pu66cy’—Cronetospy? KpuTHyeckoe cocTosHHe (KpuTHuecKan 
(pasa, no TepMHHOMOrHH [u66ca)] npeactaBaeT cook KOHELL AByxa3- 
HOrO paBHOBeCHA, Korfa o6e paBHOBeCHO cocyllecTByioulMe (a3bi 
CTaHOBATCH TOMKECTBEHHbDIMH. ITa KpaTKaWd XapaKkTepHCTHKa onmpe- 
eIAeT CYWIHOCTh TeEPMOAHHAMHKH KPHTHYeECKOH a3bl. 

Jina BbIBOa OCHOBHBIX ypaBHeHHi KPHTHYeCKON tha3bl HET HaoO- 
HOCTH 3HaTb, KaKHM OOpa30m ABYX(a3HOe paBHOBeCHe 3aKAaHUHBAeT- 
ca B 9TOK daze. JlocTaTOUHO OCHOBbIBaTbCA Ha TeX MOJORKCHHAX, AUTO 
KPHTHYeCKand (ha3a Kak NpeAeIbHbIH CAyYaH AByX@a3Horo PaBHOBe- 
CHA OOJIaqaeT BCEMH TEPMOAHHAMHYCCKHMH OCOOCHHOCTAMH, NpHcy- 
IILAMH BCAKOH PaBHOBeCHOH ABYX(a3HOU CHCTeMEe, H YTO PABHOBECHO CO- 
CylLecTByorMe (ba3bl CMHBa‘OTCA B KPHTHYeCKON TouKe B OAHY da3y?. 

Ho Aa yray6NeHvA H KOHKPeTH3HpOBaHHA 3HaHHH O CBOHCTBaX 
KPHTHYeCKOH (ha3sbl HeEOOXOMHMO eTaIbHO HCCeEAOBATb BOTIPOC O 
IIPCBpalleHHu paBHOBeCHOH ABYX(a3HOH CHCTeMbI B rOMOreHHY!O KpH- 
THYeCKYW (a3y. 


TepmMowvHHaMuHka JByx*a3HbIxX paBHoOBecHh 
B OXHOKOMNOHCHTHBIX H ABYXKOMNOHEHTHDIX CHCTeEMaX 


OrpaHHuHMcA AIA MpocToTs! OOcyXeCHHeM OJIHOKOMMOHEHTHBIX 
HW JBYXKOMIIOHCHTHBIX CHCTeM*. 
OWHOKOMNOHeHTHBIe CHCTeEMBI. SanHuiem ypaBHeHHe Ksanenkpo- 
Ha—Kway3Hyca B clefyrollemM Bue: 
dP EE" — E’ 
T(P) = eee +P (1) 
aT /cocyu, Vv’ —V 
rye T—rTemmepatypa; 
P—jyapneHne; 
V—oObeM; 


* BblBod ypaBHeHHa OyfeT RaBaTbCA TObKO B TeX CIyuaaX, Kora aBTOpaM 
H€ yalOcb HaHTH ero B JHTepaType. 
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E—s9nHeprua; BepXuue HHAeKChI ‘ H ” OOO3HAadaIOT da3bi; HHKHHE 
HHJeKC «COCYLL.» yKa3bIBaeT Ha PaBHOBeCHOe COCYLLECTBO- 
BaHHe ABYX (a3. 
Korga AByXia3Han CHCTeMa HaXOANTcCA BONM3H KPHTHYeCKO 
TOUKH* wu, coegqoBaTetbHo, (E”—E£"’) 6nu3kO K HyJIt0, MOMKHO pa3- 
JOKUTb E“ B pan Telinopa no crenenam (V"—YV’): 


en 4 (28) wr ivy +4 (Se) we vy @ 


Takoe pa31oxKeHHe ClIpaBeAJIHBO, ECTECTBEHHO, TOJIbKO B CuIyuae 
IIPaBHJIbBHOCTH PDE TIO OPER 4qTO (ba3bl HCNPepbIBHbI H ee AB- 
JIA€TCA AHATHTHYeCKOH PYHKUWHeH OT OObeMa. 

B JasibHeHIeM COMOCTaBJIeHHe BbIUHCJICHHbIX 3HAYeHHH C 3KCHe- 
PHMCHTaJIbHbIMH JaHHbIMH TIOATBEPAHT BO3MOXKHOCTb pa3JIOKeHHA 
SHEPrHH, a TakxKe HW APyrHxX TepMOAMHAMNYECKHX BeIHYHH BOWMH3H 
KPHTHYeCKOH TOUKH B px Tenaopa. 

Ilo Xopowo H3BeCTHOMY TepMOAHHAMHUeECKOMY YPaBHeHHIO 


QE’ ap’ 
(a), 1($ i a (3) 


B61u3H KpHTHYeCKOH (ba3bl OObEMbI PABHOBECHO COCYLLECTBYIOULH X 
(ha3 CHMMETPHUHbI MO OTHOWWEHHIO K OOBEMY KPHTHYECKOH (ha3bl 


VV SOV eV9 (4) 


HwoxkKHuH HHAeKC «Ky» O6O3HaUaeT KPHTHYeCKYI0 (ba3y. KOMOHHUDPO- 
BaHuwe ypaBHeHHu (1)—(4) maert**: 











ae _ 7{ OP’ OeE” 
. (FP) vue de Gan “I ee IT (Vise aes ) (5) 
Aas (dP/daT)cocysy. MOMKHO 3adCaTb | 
dP OP’ OP’ dV'' 
& = — (ry. cs (or) ea (6) 
H3 ypaBHennht (5) u (6) caeayer 
dV’ 02’ Ve—V 
r eae = ( ely (oF | (7) 
OV’ 
HJIH B IKBHBAJICEHTHOH (popme 
dV’ O2F’ dT Ve VW’ 
r( dP ) ve ~ (ar, Pee (oF (8) 
: ov’ 


* PaBHoBecHe KHAKOCTb—Nap ABJIACTCA CAHHCTBEHHBIM H3 ZBYXa3uHblx pap- 
HOBCCHH B OJHOKOMMOHEHTHOH CHCTeMe, KOTOPOe 3aKaHYHBaeTCA KPHTH4eCKOH 
TOUKOH. 

** P’ pasuo P. 
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YpaBHeHus (7) HW (8) ABAIOTCH CIPaBeAJIHBbIMH BOJIH3H KPHTH- 
YeCKOH TOUKH H B HEH CaMOH H yCTaHaBJIMBalOoT 3ABHCHMOCTb MeEXKY 
H3M@HCHHAMH CHCTeMbI B ABYX(a3HOM H OJHO(aA3HOM COCTOAHHAX, 
TIPHMbIKaloulHX K MOrPaHHYHOH KPHBOH. 

Ha norpaHH4Hou KPHBOH paBHoBecns KH AKOCTE—Nap (AV"/dT) cocymn. 
Ww (V,—V’) Bcerfja uMetoT OAMHakosble 3Haku. Ilo3sTOMy 10 ypaBHeHHIo 
(7) 3Hak (O7E'/0V"*); BONH3H KPHTHYeCKON TOUKH H B HEH CaMOH Jou- 
eH CoBnalaTb co 3HaKkom (OP’/OV’)7. TlocneqHasa Ke MpoHsBO_HaH 
Bcergza HMeeT OTPHUAaTeIbHOe 3HadeHHe. 

CormacHo KJlaCCH¥ecKOH TeOPHH KPHTHYeCKHX ABJICHHH JIA KpH- 
THY€CKOK (a3bl, 3aKaH4HBaIOIeH paBHOBeCHe %HAKOCTb—Ilap B 
OAHOKOMITOHEHTHBIX CHCTeEMAaX, HepBank NPOH3BOAHaA OT aBJIeHHA 
110 OObeMy pH NOCTOAHHOH TemnepaType (KpHTHYeCKOH) PpaBHa HYyJIIO. 
Ilo ycoBuio MexaHH4yecKOH CTaOGHbHOCTH CHCTeMbl B KPHTHUeCKOH 
TOUKe H BTOPaH MPOu3BOHAA OT AABEHHA MO OOBeMY OJKHA ObITb 
OOA3aTeJIbHO PaBHa HyJ1O (UTO NOATBEPKMaeTCA U IKCIEPHMEHTAJIb- 
HbIMH JaHHbIMY). OTMuHe OT HYJIA MOKET HAYATbCA HE PaHbie eM 
c TpeTbeH mpou3sBogHoH!. 

CrpaBeJIHBOCTH KJIaCCHU€CKOH TeOPHH, KOHe4YHO, He MpOTHBO- 
peunso Obl NpeBpallleHHe WU TpeTbel NPOK3BOAHOH B HYMb. Ho Torsa 
1O TOMY Ke YCJIOBHIO M€XAHHyeCKOli CTAGHJIBHOCTH CHCTeMbI 0083a- 
T@IbHO JOJ2KHA PABHATbCA HYJIO H YeETBEPTAaA MpPOM3BOAHAA, a OTMHY- 
HOM OT HYJIA MOXKeT ObITb MATA Mpou3sBOAHaA uU T. A. TlosTomy Aaa 
KPHTHYeCKOH H30TepMbI P—V JOKHO ObITb CIIPABeJWIHBbIM ypaB- 
HEHHE (B MpeANOJOKeHHH, UTO KPHTHYeCKAA H3OTEPMA ABJIACTCA aHa- 
JIUTHYECKOH KPHBOH) 


aE eV eV RS. Oe = ty) (9) 


Tloka3aTejlb CTeNeHH m OOH3aATENbHO JOJIKEH ObITh HEUCTHBIM UHC- 
JIOM WH HE MECHbIIMM TDpex. 

OKCHEPHMEHTAJIbHbIe JAHHbIC CBHACTEMbCTBYIOT, UTO WIA KPHTH- 
yueCKOH (a3bl, 3aKaHUHBAIOULeH paBHOBeCHe %KHAKOCTb—NTap, 
(O°E/OV?)r , HMeeCT OTJMYUHOe OT HYJIA KOHedHOe 3HayeHHe®. PaBHbIM 
o6pa3om H (dP/dT)cocym. AIH ITOH Pasbl HMEET OTMHUHO OT HYIA KO- 
HeyHoe 3HayeHne’. Torga v3 ypaBHenui (7) u (9) creayer, UTO BOM3H 
KPHTHYeECKOH TOUKH PaBHOBeCHA MKHAKOCTbh—Nap B OAHOKOMIIOHEHT- 
HbIX CHCT€EMaX NMOrpaHH4Had KpHBan OOBeM—aBJIeHHe BbIpaKaeTcA 


ypaBHeHHem 
P—P.~ (V,—V')y! (10) 
a lorpaHvuvanA KpHBand OObheM—TemnlepaTypa—ypaBHeHHeM 
T—T, ~ (V,—V’)" (11) 


TakHM O6pa30M, NOrpaHHUHble KPHBbIe ABJAIOTCA KPHBbIMH OOA- 
3 ATeMIbHO YETHOrO NOpsAAKa. 

M3 ypaspueunit (9) u (10) cneayeT oveBHAHbIH B C~uUSHYeCKOM OT- 
HOWeHHH dakT, YTO KpuTuYeCKan u30TepMa P—V uw norpaHH4unan 
K pHBan P—V B KpHTHYeCKOH TOUKEe KaCaloTCcA, HO HE MepecekatoTca, 
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TaK KaK NOPAAOK CONMPHKOCHOBeHHA 39THX KPHBbIX BCerga HeyeTHbIH*, 
Ilo sToH »e MpHunHe B KPHTHUeCKOH TOUKe KaCaloTcs, HO He mepece- 
KaloTCca KPHTHYeCKanA H306apa 7—V wu NorpaHHunan KpHBaan T—V. 

/IByxKoMNOHeHTHbIe cuctembl. M3meHenne cocTaBa OAHOK U3 cas 
IPH H3MeCHEHHH TeMMepaTypb! pH NOCTOAHHOM JaBJICEHHH WH PpaBHO- 
BeCHOM COCYHI€CTBOBaAHHH C Apyrou da30K MepenzaeTca ypaBHennem® 


oN’ nv’ [fan H" — H’ 
a = [5 -) roar] 12) 
OF /P coon. . = ON, }p.T 2 ; 
rye N—monbHaA JOA KOMMOHEHTA; 
——XHMHYeECKHH MOTeHIHas] KOMIOHEHTA; 
H—mobHoe TelsocosepxKaHne cba3sbl; HHKHHeE HHAeKchI | .n 2 
o603HaualoT KOMIMOHEHTBI. 


H3meneune coctaBa (:)a3 B 3ABUCHMOCTH OT JaBJICEHHA Np MOCTOAH- 
HOH TemMMepatype mepenaeTcH ypaBHeHuem® 


(2 Ny dv’ vu" —— v’ 13 
OP /T,cocym. i) ON2 pr  Na—Ny (13) 
ON, |p. rT 
rye YV—MOJIbHbIn OObeM (a3bl. | 
Korga AByxda3HaA cHcTemMa HaxOJuTcA BONM3H KpHTHYeCKO! 
TOUKH** wv, ceqoBaTenbHO, (H"—H’) w (v"—v’) GOnu3KH K Hysiw, 
MOXKHO pasoKUNTb H” uv" Bpad Teimopano crenenam (N,—N,) 


H" = Hl 4+ ( =a (Wis W) (Gr (Na — N2)*--... (14) 
P,T P,T 























Ww, avi? 
yp” = 0 + (57 (N: — N;) +3] (N; — Ni)’ +... (15) 
ON» |p rT 2 \ON, PLT 
oe KpuTuyeckoli cbasni NV, vi N, CHMMETPHYHbI 10 OTHOLIEHHIO 
K 2, K 
N2— Na = 2(No. x —N2) (16) 
M3 ypaBueunu (12) u (16) Trorga cnenyer’ 
aN; Ny (No x — Ne) 02H’ 
eas cocyll. ==. (> tre ), T va 
: ON, ), i 
(2: _ Ny (No. . — Nz) G2) 
ONs oe (18) 
oP T, cocyul. (> ON P,T 
ON, Jp r 


* O nopaake COMPHKOCHOBeHHA KPHBBIX CM., Hanpumep,}5, 

** B ABYXKOMIMOHECHTHOH CHCTeMe MOryT 3€KaHYHBAaTbCA B KPHTHYCCKOH TOUKe 
PaBHOBeCHA MKHAKOCTbh—MNap, 2KAAKOCTb—XKHJKOCTb, Pa3-—Tas3 H KPHCTaJI—kpH- 
cTaj, ecu 06a KPHCTaIMHM4eCKHX PacTBOpa HMEIOT OAHY H TY Ke KPHCTaIHYeCKyIO 
pelleTky. 
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YpasHenna (17) u (18) cnpapeanuBp BOAH3H KPHTHYeCKOL ToOUKH 
H B HeH CaMOH H, NOOOHO ypaBHenus (7) x (8) AIA OJHOKOMNOHeHT- 
HbIX CHCT€M, YCTAHaBJIMBaIOT 34BHCHMOCTb M@KJY H3MCHCHHAMH CH- 
CTeMbI B ABYXa3HOM HM OfHOPa3sHOM COCTOAHHAX, MPMMbIKaIOULHX K 
NOrpaHHuHOH KPHBOH. 

Ec yCJIOBHTbCA NOHAMATb Og ca3soli’ Taky10 (pa3sy, y KOTOpoH 
N,<No , TO 3HaK (H'/ON,°)p, 7 HOMKeH GvITS nO ypasBueunio (17) 


Bcera MpOTHBONOMOKeH 3HAKY (ON>/0T)p cocym,, TAK KAK (Op,/0N,) p.r 
Bcerfla HM€€T NoMOKUTeNbHOe 3HaueHHe. TloyTOMy y CucTeM Cc Bepx- 


HeH KPpHTHYeCKON Temmepary pot (0°H’/ON 5") pr WMeeT BOH3H KpuTn- 
YeCKOH TOUKH H B Heli CaMOM OTPHuaTenbHOe 3Ha¥eHHe, a Y CHCTeM 
C HHKHeH KPHTHYeCKON TemnepaTypoli—nonoxKuTeNbHOe 3HadeHHe. 

M3 ypapuenua (18) cnenyer, uTo y cucTem c BepXHHM KPHTHYeCKHM 


Aapsenvem (0?v'/ON,*)p 7 uMeeT TONOMKUTeNbHOe 3HaueHHeE BO1H3K 
KPHTHYCCKOH TOUKH H B Heli CaMOH, a Y CHCTeM C HWDKHMM KpHTHYe- 
CKHM aBJICHHCM—OTPHIlaTesbHoe 3HayeHHe. TobKO B Tak Ha3biBae- 


MOK ABOMHOM roMOoreHHOl KpuTHYecKOH TouKe? 8 (0?u/ON?)p rx PaBHO 
HyJo*, Tak KaK JBOMHAaA TOMOreHHad TOUKAa IPeCACTaBAAeT Cco6on 
CAMAHHE ABYX KPHTHYCCKHX TOYeK: KPHTHYeECKOH TOUKH PaBHoBecugA 
*KHAKOCTb—ap C BEPXHHM KPHTHYeCCKHM JaBJICHHeM H KPHTHYeCKOl{ 
TOYKH PaBHOBeCHA ra3—ra3 C HHKHAM KPHTHYeECKHM JaBJeHHen. 

CoracHoO KlaccH¥ecKol TeopHn KpHTMUeCKHX ABAeHHE AAA KpH- 
THYCCKHX (a3, 3AKAHYHBAIOWAX ABYX(basHble paBHOBeCcHA B IBY XKOM- 
NOHCHTHBIX CHCTeMax, NepBad NpOv3BOAHaA OT XHMMYeCKOrO NOTeH- 
UWajla KOMMNOHEHTa MO MOJIbHOH Oe KOMMOHeHTa MPH MOCTOAHHOM 
AaBNeCHHH HW Temnepatype (KpuTHYeCKHX) paBHa uysto. Ilo ycaosuio 
XHMHYECKOH CTAOHJI bHOCTH CHCTeMbI B KPHTHUECKOM TOUKe NOUDKHa ObITL 
OOA3aTeIbHO paBHa HyvO (4TO NOATBepKAaeTcA WH IKCHEPHMeHTab- 
HbIMH aHHbIMH) H BTOpad MpOH3BOAHAaA XHMMYeCKOrO NOTeHuMana 
KOMIIOHCHTa MO MOJIBHOH JOIe KOMIIOHeHTA. 

OTHUHe OT HYA MOKET HayaTHCA He paHbille yeM c TpeTbeH TIpo- 
H3BOMHOK!. CrpaBeqiusoctu KmaccnuecKkort TEOPHH, KOHe4HO, He 
MpOTHBOpeyHO Obl MpeBpalleHHe H TpeTbel NpoH3BOAHOH B HYJIb. 
Ho Torga, 10 ycnoBHio XUMHYeCKOl CTa6HAbHOCTH CHCTeMbI, 0693a- 
TCIbHO AOJDKHA PAaBHATLCA HYJUO HM YeETBeEPTaH MPOM3BOAHaA HU MOET 
ObITh OTAMYHOL OT HYIA NATAA MpOusBOAHARA HT. J. TlosTomy Jia Kpu- 
THYECKOH H300apbI H H30TepMbI p,—N, AOJKHO OBITS Cp aBeJIHBbIM 
ypaBHeHue 


fo — paw ~ (Nox == Ne)"; (P=. PS T,) (19) 


[loKka3aTentb cTeneHH r O683aTebHO AOJOKeH ObITb HEYETHBIM 4HC- 
JIOM HW H€ MCHbLUIHM Tpex. 

OKCNeEPHMeHTaJIbHBIe aHHpIe CBHACTEJIbCTBYIOT O TOM, 4TO AISA 
KPHTHYECKHX (a3, 3aKAaHYHBAIOWUX ABYX(basHbIe PaBHOBeCHA B JBYyX- 
KOMIOHEHTHBIX CHCTEMaX, BTOPaA NMPOH3BOAHAA OT MOJIbHOrO TeMN0- 
COAepKaHHA WH BTOPaA MPOW3BOAHaA OT MOMBHOFO O6BeMa B O6OHX 
Cy4aAxX MO MOJbHOM Oe KOMNOHEHTa Np NOCTOAHHBIX aBeHHH 
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H TemilepaType HMeIOT OTJHYHbDIe OT HYJIA (34 HCKIIOUCHHeEM 


(020/ON%) p.7.x AAA QBOHHOH TOMOreHHOM TOUKM) KOHEYHbIe 3HadeHHA™. 
M3 ypapuenul (17)—(19) Torga caegyeT, 4TO BONH3H KPHTHYECKO! 
TOUKH, 3aKaHUMBalolleH ABYXx(a3sHoe PaBHOBeCHe B ABYXKOMIIOHEHT- 
HbIX CHCTeMax, NorpanHynad H300apa T—N, AouKHa BbIPAKATbCA 


ypaBHeHHeM 

Tape Neen CSP. (20) 
a norpaHvunasd w30TepmMa P—N, ypaBHeHiem 

P—Pz~ (Nox.—N2) 5 (T=T,) (21) 


Y papuenna (7) u (8) 1A OMHOKOMMOHEHTHBIX CHCTEM H YPpaBHeHHA 
(17) uw (18) as ABYXKOMNOHEHTHBIX CHCTEM YCTAHABIHBAalOT 3aBHCH- 
MOCTb M@KAY H3MCHEHHAMH CHCTeMbI (BOJIM3H KPHTHYeCKOH TOUKH) 
B ABYX(a3HOM H OfHOdasHoM cocTosAHHAX. TlosTomy AIA NpakTHye- 
CKOrO TIIPHMeHeCHHA YpaBHeHHH HeOOXOAHMO pPacioJiaraTb AAHHbIMH, 
MIpeAOCTABJIACMbIMH 9KCHePHMeHTOM OG OAHOM H3 9THX COCTOAHHH. 
TIpHHuuNHasbHO B KayeCTBE MepBHYHbIX Cle@yeT MpeANOUecTh AaH- 
Hble O AByX(ba3HOM cCocTOAHHH. KpntTuyeckand (basa NipeAcTaBAAerT 
coboli KOHelL JByX(pasnoro paBHOBecHs, KOrfa o6€ PaBHOBECHO 
COCYIMECTBYIOUHe (pa3sbl CTAaHOBATCH TORKJECTBEHHDIMH, WH NOSHAHHE 
KPHTHYeCKOli (pasbl GyeT Tem rulyOxKe, YeM NOHATHEE OyAeT Ce BOSHH- 
KHOBeHHe 3 ABYX(pa3sHOH cucTeMbI. HO 3KCIIePpHMeHTAJIbHOe HCCHE- 
flopaHHe AByxXdasHoro paBHOBecHA BOMH3K KPUTHYeCKOH TOUKH 
H3BeCTHbIMH MeTOJaMH ABJAJIOCb OYCHb TPYAHbIM H faBaJlO BECbMa 
COMHHTCIbDHBI€ Pe3YbTaTbl, BbISBAaBIUHe OOMbIUIMe PasSHOrsacHA BO 
B3TIHaX Ha CYLHOCTh KpHTHYecKON (pasbl. Bonpoc Mor ObiTb peuleH 
TOJIbKO TYT@CM TPHMCHEHHA HOBbIX IKCIHCPHMeHTATbHbIX METOAOB 
HCCJI€HOBaHHA KPHTHYCCKHX ABJICHHH. 


Ckaukoo6pa3H0e H3MeCHeHHe CBONCTB 
pv mepeceyeHuu NorpaHHuHbix KPHBbIX 
B OJHOKOMNOHEHTHBIX H JABYXKOMMOHECHTHBIX CHCTeMaXx 


Takad BeJIN4UHHa, Kak, HallpHMep, TeMmJOcojepsKaHHe, ABJIACTCH CBOH- 
CTBOM CHCTeMbI. CBOHCTBOM CHCTeMbI SABIAeCTCH WH Taka BeJIMNHHa, 
Kak, HallpHMep, Mpow3BoqHaA OT TemlocosepKaHHA MO TeMTlepa- 
Type IIpH MOCTOAHHOM aBJleHHH (TeNMOCMKOCTb TPH NOCTOAHHOM 
japeunn). Ho 3TH 2Ba CBOMCTBa MOryT OOHAPyYKHBAaTb IPH HEKOTO- 
PbIX YCJIOBHAX CYULECTBEHHbIC pa3JIM4Hs. Bo scex ciyuaax, C Ka- 
Kol Obl CTOPOHbI (HaNpHMep, CO CTOPOHbI Ooee BbICOKUX HK Gosee 
HH3KHX TeMMepaTyp) HH NOAXOANTb K MAHHOMY COCTOAHHIO, AIA TEMO- 
cofepxKaHna GyfMeT NOMyGaTbCA OHO HW TO Ke 3HAYEHHE. 

Jina npou3sBosHOH %e OT TelMocoxepxKaHHA MO TemMepaTyPe MPH 
MOCTOAHHOM JlaBJICHHH He3aBHCHMOCTb 3HadeHHA MPOH3BOAHOK OT 


* Tipumeppl om-8 9, 
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HallpaBICHHA MOAXOMa K JAaHHOMY COCTOAHHIO HMeeT MECTO He RO 
Bcex Cyyaax. Ilyctb cuctema (AByXKOMNOHEHTHAS) B JaHHOM cocTog- 
HHH HaXOMHTCA Ha NOPPaHHYHOH KPHBOH, OTZeNAOULeL ABY X*a3Hy10 
oONacTb OT OfHOdasHoH. Tlycth aByXa3sHad O6MacTb EKUT OT no- 
rpaHH4YHOH KPHBOH B CTOPOHY GOoee HH3KHX, a oAHOa3HaA—B CTO- 
pony Oomee BbICOKHX TemMMepaTyp. Torga NpH Nog_xXone k KaKOH-Hu- 
OyAb TOUKe NOrpaHHyHOH KPHBO! CO CTOPOHDI Gomee HU3KH x TemIe- 
PaTyp H3MCHEHHE TeNOCOMepKaHH A CHCTEMbI OYTET MPpOHCXOAUTh He 
TOABKO BCJICEACTBHE H3Me€HEHHA TemMMepaTypbl, HO HM BCHeACTBHe 
BbISbIBACMOrO H3MCHEHHEM TeMIepaTyp bl Nepepaciipeserenn a Komno- 
HeEHTOB Mex Ly cba3amu. IIpu nogxoge xe K NpexHel TouKe norpaHuu- 
HOM KPHBOli CO CTOPOHE! Gos1ee BLICOKUX remuepatyp (B ofHOdasuoii 
oOmacTH) H3MeHeHHe TenocoxepKaHHA BbIsbIBAeTCA yxe TObKO 
HSMCHCHHEM TeMNe€paTYpbI HW AA MpPOH3BOAHOH NOyYHTCA yxKe Apy- 
roe 3Hauenne. HMrak, npn nepeceyenun norpaHuyHoili KPHBOH 3Haye- 
HH€ IPOM3BOAHOH OT TelOcOLepxKaHUA M10 TeMMepatype Np TOCTOAH- 
HOM HaBACHHH MeHACTCA CKAYKOM. CaMO TeIJOCOMep2KaHHe MeHAeTCH, 
KOHCYHO, HEMPepbIBHO,—TOJIbKO B TOUKe NepeceyeHua NOrpaHHy Holi 
KPHBOH NOABIAeTCA MepesIOM Ha KpHMBOi TEMJIOCOJep 2K aH H€—Temnepa- 
Typa. Tak Kak 3Ha4eHHe TeMAOeMKOCTH B rerepOreHHOH OO1acTH CBa- 
S4HO C YCOBHAMH TlepepacnpeeseHHsA KOMMOHEHTOB MexKAY da3zamn, 
TTO, B CBOIO OU€PeAb, 34BHCHT OT (OPMbI NOTpaHHyHoOH KPHBO!I, TO 
HO SHAYCHHIO CKadKa TeNMOeCMKOCTH TIpH Mepeceyenun norpaHHynoli 
KPHBOH MOMKHO CYAHTb O (bopme norpaHHuHol KPHBOH. 
OAHCKOMNoHeHTHD'e cuctemb. Ilyctp OH MOdb BeELUeCTBa paB- 
HOBECHO Paclipemeien MexKAY KHAKOH ’ H MapoBoli ” da3amn. [lycth 
OOULHH MOJIbHbILT OObeEM CHCTeMBI lp Temilepatype 7 OyjeT paBen v. 
Movibubie O6beMbI PaBHOBeCHO COCYULCCTBYIOIWHX (a3 PABHbI MPH 9TOII 
TEMMepaType COOTBETCTBeEHHO Vv’ uv”. Torga B KHAKOI (pase Haxo- 
AATCA (v"—v)/(7"”"—v’) Moneli, a B nNapoBou—(v—v’)/(v”—v’) 
Moweli. OOulad MOJbHaA 9HeEprHA ABYXa3uHoli CHCTeMbI TOrMa paBHa 


uv" — r v=o 7 
E rer. = eh E = 7 er a) (22) 


HwxkuuH WHgeKc «ret.» o603HaNaeT reTepOreHHoe COCTOAHHE CH 
CTEMBI, a Jasiee NPHMeCHEeHHbIli HHAEKC «FOM.»—ee FOMOreHHOe CocTo 4 
HHe. 

Y paByeune (22) coctaBeno B Npe€ANOJOMKEHHH, YTO 9HEPrHA rere- 
POreHHOH CHCTeMbI aAHTHBHO CKabIBaeTCA 13 SHEPprHH PaBHOBeCcHO 
cocyulecTByloulHx chaz. Tak Kak BOJIM3H KPHTHYeCKOli TOUKH Npoue- 
XOAHT CHJIbBHO€ B3AHMHOe AMCHeprHpoBaHHe COCYIULeCTBYIONLHX (pas, 
TO BOSHHKaeT BOMpoc, cegyeT IH MpeneOperatb [Kak 3TO CAeMaHO B 
ypaBHeHHH (22)| BIMAHHeM NOBepXHOCTHOTI SHEprHH Ha OOMLY1O 3HEp- 
rHtO CHCTeMbI, Haxofsilelica M6134 KpuTHYeCKOl ToUKH. ConoctaB- 
JICHHE BbIYHCJICHHBIX 3HAYCHHH C 9KCMEPHMEHTAJIbHO ONpeqeneHHbIMH 
NOATBEPAHT BOSMOMKHOCTh MPHMeHeHHA ypaBHeHua (22). 
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JlucdepeHuvpoBahve ypaBHeHua (22) no Temillepatype mpu Mo- 
CTOHHHOM o6n1em OObeMe reTeporeHHOH CHCTeMbI H NP YCOBHH PpaBr- 
HOBECHOFO COCYHIECTBOBaHHA X%KHAKON U napoBol (a3 WaeT 


a) = ($F 4 3 Ea \S=s + 
| OT v = OT /v' dv’ /T\ aT /cocym. vy" —v' 


rv (@) of (2) on — (BF room, | 
ONG Jeocyus, — OT NAF Jeocyun,. ~ AAT Jeoeymt J 


(v" — vy’)? 
OE" GE"\ [{ do" | vo’ 
zs \().. a3 Evak hice uy yy! — 


” ? dv’ , ( ao" (+) | 
x DE NAT caetiat eee )} “aT Jcocym.  \ aT /cocym, (23)* 


(v”—v')? 


ie 


—E 


[Ipu Kakoli-To Temmepatype OyeT mepeceyena NorpaHHuHad Kpi- 
Bad, HalipHMep, Ha BeTBH KHAKOM (ba3pl ’. 


Torjla 
Us 0: (24) 


H ypaBHeHHe (23) 3HauHTeAbHO YMPOCTHTCA. 


OE ac ef ee 
rer | (pt) = rer. = C0", rom. 


- (2), S214) e 
Vv T Uv —wU aT cocylll. 
re C,—MOJIbHaA TEMIOCMKOCTb IPH MOCTOAHHOM oObeme. 

Y papyeune (25) H ecTh ypaBHeHhe JIA CKauKa C, TIpH nepeceyeHuk 
norpaHu4yHol KPHBOH B TOM MECTE, re MOJIbHbIN OObEM COCYLIECTBYI0- 
eH cbasbl paBeH v’. 

Korga norpanuunad KpvBan nmepecekaercs BOJH3H KPHTHYeCKON 
TOUKH, MOMKHO BOCHOMb3OBaTbCA YPaBHeHHAMH (2) u (4). Torga ypaB- 
HeHHe (25) NpHMeT BH: 

O2E' dv’ 
Cy', ret. 7 vy’, rom. — oe) (U. A v’) (3 = (26) 

Ypasuenne (26) ciipaBeAIHBO TOJIbKO BOJIH3H KPHTHYeCKOU TOUKH 
4’ B CaMol KpuTHyecKkol Touke. Ho B KpHTHYeCKOH TOUKe MpaBas 
yaCTb YpaBHeHHA MpespalaeTcA B HeOMpeWeNeHHOCTb, Tak Kak 
(v.—v’) CTpeMHTCH K HyJiO, a (dv’/AT) cocym,, —K GO@CKOHC4HOCTH 


O7E lim ‘eget GU: 
Cy. ret., K 7 ©v, rom., K = 7 [ZF oi aS (U,.— U ) = (27) 


TK 0 Oy _— 


O2E 
HanomuHaem, 4TO (ac | OTMHYHO OT HYJIA. 
T,K 
¢ 





* B npapo yactH ypaBuenus (23) y BCex MPOHSBOAHEIX OF E' w E" ja co- ! 
KpalleHHA 3aMHCH ONYyILeH HWKHHH HWHAeKC ¢©OM.». | 
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M3 ypapyenua (27) BHAHO, YTO CKaYOK C, B KPHTH¥eCKOH TOUKe, 
3aKaHUHBalolleH paBHOBeCHe XHAKOCTb—Nap B OJHOKOMMOHECHTHOH 
CHCTeMe, CBA3aH C POPMOH NorpaHHuHOK KpuBok T—v BOnNu3H KPHTH- 
yecKoH TOUKH. Ecauw nmorpaHHunHad KpHBaa 7—v sBsneTcA BOSH 
KPHTHYeCKON TOUKH NapaOooh BTOpoH cTeneHH 


(Uv, —v’)? = 20(T,—T) (28) 
(a—napamMeTp MapaOoubl), TO BOH3H KPHTHYeCKOH TOUKH HW B Hell 
camMon 
ry { du’ 
(Ue — 0 ) (SI bey = | (29) 


B 3TOM cy4ae CKaYOK C, AOJKCH HMCTb KOHEYHOe 3HAYeHHE MPH 
nepeceyeHwuw NOrpaHHyHOH KpHBOH B KPHTHYeCKOH TOUKe 


Cy ret..K —7 €y, rom, kK = oe a (30) 
’ o, ’ , Ou ‘v K 
B6O1W3H KPHTHYeCCKOH TOUKH CKAa4OK C, BbIPAaSHTCA YpaBHeHHeM 
O2E’ 
Cy’, rer. ~~ Cv’, rom. = 7 (SF) 2 (31) 


TIpouspoguan (0°E’/du2)r Bcerfqa HMeeT, KaK YKA3bIBaJIOCb, OT- 
pHUaTeIbHOe 3HaveHHe BOH3H KPpHTHYeCKOH TOUKH HW B HEH CaMmoli. 
Tlostomy ypapHeHua (30) uw (31) AO KHbI AaBaTb NOMOMKUTEMbHOE 
3HaueHHe JIA CKauKa C,,. 

Ecau norpauv4uvad KpHBan T—v ABJAeTCA BOJIM3H KPHTHYeCKOH 
TOUKH Mapa6onol c Gomee BLICOKOH, YeM BTOPOH, CTeMeHbIO (HO 061- 
3aTeJbHO YeETHOH), TO Mpese B ypaBHeHHH (27) paBeH OeCKOHedHO- 
CTH H CKa4OK C, B KPHTHUeCKOM TOUKEe CTPeMHTCA K Toc GeCKOHeU- 
HOCTH. 

MaremaTHyuecKH BO3MOKEH elle C/y4aH NpeppalleHHA Npeseta B 
ypaBHeuHun (27) B Hyp. Ja sTOrO NOKa3saTeb CTeNCHH B YPaBHEHHH 
(11) qomKeH ObITD APOOHBIM YHCJIOM, OOMbIUHM CMHUIUbI H MCHbUIHM 
asyxX. Ho Torga noka3aTeib cTeleHH B ypaBHeHun (9) Tome OyzeT 
ApOOHBIM YHCOM, OObUIMM ABYX H MeHbIUHM Tpex. [IpH Takom 
3HAYeHHH NoKa3zaTesiA CTEMeHH HH TPeTbA NPOH3BOAHAA OT TaBJIeHHA 
no oOBeMy MIpH MOCTOAHHOH TemMepatype, HH Bce NocyefyroujHe Npo- 
U3BOJHbIe He MOLYT HMeTb OTJIMYHOLO OT HYIA KOHECYHOFO 3HaYeCHHA B 
KPHTHYECKOH TOUKe, a GOyAyT mpeBpaujaTeca B GeckoHeuHOctTe. [lo- 
3TOMY MOCTeAHHH Cyaan He HMeeT PH3MYECKOPO CMBbICIA. 

Takum 06pa30M, AocTaTOUHO YCTaHOBHUTb, KaKOe 3HAYCHHE—KOHE4N- 
Hoe HH Oe€CKOHEYHO OO bUIOeE—HMECT CKAYOK TeMJIOCMKOCTH IIPH 
MOCTOAHHOM OOBemMe B KPHTHYeECKOH TOUKe, YTOOb! OMHO3HAYHO OT- 
BeTHTb Ha BOMpoc Oo TOM, Kaky10 dbopmy (KpHBas BTOpOH HAM Oosee 
BbICOKOH YeTHOH CTeNeHH) HMeeT MOTPaHHiHad KPHBaA JIA PaBHOBe- 
CHA KUAKOCTb—Nap BOJIM3H KPHTHYeCKOH TOUKH. OTA CBA3b MeKAY 
CKaYKOM C,, H POpMOH NOrpaHHyHOu KPHBOH NO3BOAeT, CAETOBATEbHO, 
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NPHMeHHTb HOBbIH Me€TOA SKCNePHMEHTaJIbHOTO HCCJEMOBAHHA KPH- 
THUeCKOH (a3bl W COCTOAHHA CHCTeMbI BOJIH3H KPHTHYCCKOH TOUKH. ITOT 
MeTOR OOsaqaeT, NO CPaBHEHHWO C IIpHMeCHAeMbIMH AO CHX NOp, TeM lpe- 
HMYLLCCTBOM, UTO TOU YYaeMble pesybTaTbl MOryYT ObITb OAHO3SHAUHO 
HCTOJIKOBAaHbl. 

OKCNEPHMeHTAaJIbHbIL MATepHad, MO KOTOPOMY MOXKHO ObiWIO Obl 
YCTaHOBHTb, Kakoe Ke 3HayeHHe (KOHEUHOR HIM GECKOHEYHO OO bu0e) 
HMeeCT CKAYOK C,, IPH NepeceyeHHu MOTpaHHYHOH KPHBOH B KPHTHUe- 
CKOH TOUKe, 3aKaHUMBatouleli paBHOBeCHe KX HAKOCTb—Map B OXHOKOM- 
NOHEHTHOH CHCTeMe, K 
COmKaJICHHIO, OFpaHH- 
UMBaeTCA JBYMA CHCTe- 


Tabauya 1 


TenjoemkOc Tb NMmpH MNOcTOHHHOM oObeme ABYOKHCH 








yraepona 
M&MH—3THJIeCHOM!!, !2 4 
" 5s Cy, rom. | v, rer. Acy, ABYOKHCbIO yrslepona’. 
nC en. Amara RCC MoAh Bropas cuctema Hccule- 
TO <I  —s JJOBaHA Goee NOApo6- 
26,74 | .135,0 | 13,5 58 44 HO, 4eMTepBas, H Aas 
ay se a. 52 . eo Hee ONpeAevieHbl 3Ha- 
30°99 569° 18 07 29 ee eee veces a 
97° 49 338.8 13 | 330 90 HOH HW reTeporeHHor 


OOaCTAX TPH MIOT- 
HOCTAX, OO bIUHX H Me€HbIUHX KPHTHYeCKOH MVJIOTHOCTH (Tad. 1). 

B ta6a. | BetH4HHa p O3HAYaeT CPeAHIOIO MIOTHOCTb CHCTeMbI, 
a /—TemllepaTypy, IPH KOTOpoH mepecekaetTcnA NOorpaHHuHand KpHBad 
Np AaHHOH NWIOTHOCTH. SaBHCHMOCTb MexKJYy p WH ¢ ycTaHOBJeHa B 
padorte!, 

IIpocmotp AaHHbIx padotni!? noka3a1, YTO B HEKOTOPBIX OMbITaX 
ompefesieHHe TeMJOCMKOCTH HaUHHasOcbh B reTeporeHHOH O6sacTH 
H 3€KAH4HBAaOCb B TOMOTeHHOH. EcTecTBeHHO, 4TO B 9THX OMbITAX 
ANA C, Momydasoch 3HayeHHe, MpoMexyTOUHOe M@EKAY 3HadeHHAMH 
Cy,rom. H Cy,rer,- LIOMYUEHHbIE pe3yJIbTAaTbI CO3aIH Y AaBTOPOB STOTO xOpo- 
imerO 9KCHEPHMeHTaJIbHOrO HCCIeEAOBaHHA JIJIO3HIO, YTO Temo- 
CMKOCTb Me€HACTCA HE CKAYKOM, @ JIHIIb Pe3KO, HO HEIIpepbIBHO BO3pa- 
cTaeT. OQHaKO eCCJIH MO3THM TIPOMeXKYTOUHBIM 3HAYeCHHAM JIA C, HNO 
3HAYeHHI0 C, JIA TOMOreHHOH O61 ACTH BbIYHCJIHTb C, JA TeTeporenHon 
o61acTH, TO MOXKHO yYOeCAHTHCA B TOM, YTO TENJIOCMKOCTb IPH NOCTOAH- 
HOM OObeME MEHACTCA MPH NepeceyeHHH NOPpaHHyHOH KPHBOW CKayKOM. 
SHayeHHA C,, JIA TOMOreHHOK OOMACTH MbI OTKJaAbIBaJIM Ha PpadHuk nmpo- 
THB TeMIepaTypbl WH SKCTPaNOMMpOBaH Ha TemMMepaTypy mMepeceue- 
HUA NOrpaHHyHon KpuHBOH. TlomyyeHHoe 3HaYeHHe AIA Cyroy. IPH 
nocaeqHeh TemMMepatType npuBeseHo B TaOn. | (cTton6en 3). anee, 
MO HPOMe€KYTOUHOMY 3Ha4eHHIO C, (aHHble padoTpi!’) u HaHAeHHOMY 
3HAYCHHIO Cy rom. MOMKHO BBIUHCJIHTb 3HAYUCHHE Cy rer, AIA HHTeEPBadla 
TeMilepaTyp OT HavaJIbHOH TemMepaTypbi OMbiITa AO TemMepaTypbl me- 
peceyeHua NOrpaHHyHOH KpHBOH. OTKJafbiBad 9TH 3HAYeHHA Ha rpa- 
(DHK IIPOTHB TeMMepaTypbl HW IKCTPanOMHPYA KPHBY!WO Ha TemMepatTypy 
nepeceyeHHA NOPPaHHYHOHK KPUBOH, ONPeMeMAIOT Cy rer, AIA ITOH NO- 
cyleqHel TemnepaTtypbl (cTom6e 4, Tab. 1). B cron6ue 5 NpHBezeHb! 
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BbIYHCJICHHbIC MO H AMJCHHDIM 3HAYCHHAM Cy, rom, H Cp, rer, CKRAUKH TeMNO- 

EMKOCTH (Cy, rer.—Cv,rom. = AC,,) IPH nepeceyeHHn NOrpaHnyHOH KPHBO!. 
Ta6n. 1, a Take pune. | CBHAeTeEMbCTBYIOT‘O TOM, UTO CKAYOK C, 

np mepeceyeHHu NOrpaHHuHON KPHBOH B KPHTHYeCKOH TOUKe HMeeT 

KOH€YUHOe TOAOKHTCA b- 

HOe 3HaueHHe. 

CuleloBaTesibHo, norpaHuu- a 
Han KpHBan JT—v (paBHbIM 0O6- S 
pa3om P—v) aBJseTcA BOJH3H S 

. KPHTHYeCKOH TOUKH 1a Pp aO o- S 
NoH BTOpOH cTeneu H. = 
3HayeHne CKaukKa C, pH me- & 
peceueHuu UOrpaHW4uHoOH KpHBOH & 
B KPHTHYeCKOH TOUKE HHYeEM He le 
BbINeACTCA CPeAH MPOUHX 3Ha- S 
NeHHH 9TOrO CKauka TIpH Mepe- S&S 
CeYeHHH NOTpaHH4HON KPHBOH B 
pyrux MecTax Mo o0€ CTOPOHbI £0 ° 
OT KpuTHyecKoH ToUKH. B yactT- 100 200 300 
HOCTH, KPHBad CKa4YOK—INIOT- 
HOCTb H@ HMe€CT B- KPHTH- 
yeCKOH TOUKE IKCTPeMyMa Puc, I. Cxayox C, mpx:nepeceyenuu t10- 
(puc. |). rpaHHyHoH KPHBOH y ABYOKHCH yrvieposa. 

BblicHHM YCAOBHA, Tip KO- 

TOPbIX KDHBaA CKAYOK—IVIOTHOCTh HE HMe€eT 9KCTPeMyMa B_ KDH- 
THYecKOH TouKe. JluddepeHuupoBaHune ypaBHeHHaA (31) no OObemy 
BAOJIb NOrPAHHYHOH KPHBOH AaerT: 


d (cy rer. ~~ “v’, rom. ie OBE’ (| | 
| dv’ cocyit. aes fr STAR ay" cocyuy. 72) 


B kputuyeckon Touke (dT /dv)cocyu., x PABHO HYJIO, H AWA OTCYT- 
CTBHA 9KCTpeMyMa HeoOxogumo, uToOb! (0° F/dv*)r x OblwIO OTMHUHO 
OT HYJIA. 

Jlauupie padoti!® no3BoAIOT CAeaTb elle OAHH BbIBOA. Uem 6nH- 
*Ke MOTHOCTb ABYOKHCH yruiepofa K KPHTHYeCKOH MAOTHOCTH, 
TEM KPy¥e KPHBAA Cy, rer,—7 NOAXOAMT K TemMepatType NorpaHHyHoH 
KPHBOH. Co3sqaeTcA BneuaTeHHe, YTO Mp NWOTHOCTH 230,2 eHHHLDbI 
Amara (KpuTHyecKkas TOTHOCTh 236,7 eg. Amaral) kpuBasd NOLXxo- 
MT K TemnepaType NOrpaHHuHOH KPHBOHK C BEPTHKAJIbHOH KaCaTestb- 
HOH (puce. 2). Jokaxkem, UTO IPM KPHTHYECKON NMOTHOCTH Tak H JOuJ- 
*KHO ObiTb. [IpAMoH xO AOKa3zaTebCTBa COCcTOA Obl B ANpdeperuwn- 
POBaHHH ypaBHeHHan (23) no TemnepaType NpH NMOCTOAHHOM OOLLeM 
OObeMe CHCTEMbI, HO Obi Obl CBA3AH C HEOOXOAUMOCTHIO BbINHCbIBAaHHA 
MHOPOUHCJICHHbIX H JVJIMHHbIX NpPOH3BOAHbIX. Tlostomy, YTOObI ympo- 
CTHTb BbINHCJICHHA, HAHJEM BbIPAKeHHE AIA Cy rer, KOTMa OOWMH 
o6beM ABYX(ba3HOH CHCTeMbI paBeH KPHTHYeCKOMY OObemMy Hu CHCTemMa 
HaXOMHTCH BONH3H KpHTHYecKOH TOUKH. I[IpH 3THX ycNOBHAX 


/lnomvocme, e@ AMaéa 
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MOJib BeILECTBa NOPOBHY pacipeseieH MeKAY KKHAKOH HH NapoBok 
(:ba3aMH i 


Ee (EE) (33) 


IIpogzuddepenuupyem ypaBHeHue (33) Mo TemnepatType mpu no- 
CTOAHHOM OOuleM O6beMe TIPH PaBHOBECHOM COCYLIECTBOBaHHH (ba3 


& 





Cy, Kan/l Mone 


Ss. 


z 
10 G 
ra JO 


Tennepamypa, °C 
Puc, 2. Ckayok C,, y ABYOKHCH yraepoga NpH MOTHOCTH, 
paBHon 230,2 ex. Amara, 


4 MpHMeM BO BHHMAHHE, ITO BOJIH3H KPHTHYeCKOH TOUKH MO YCOBHIO 
CHMMeCTPHH NOrpaHH4HOH KDPHBOH 


dv’ dv” 
(Foes 7s (ccm. (34) 
Torza 


] r ” ] OE’ OE” dv’ 
ace ret. = a. (cw 7 co") + a\(#}, a (a), (FT) (9) 


PasnoxuM Cy 4 (0E"/dv")r B pad Tefinopa no crenenam (v”—v’): 
7 : Ac wf , 
Cy" = Cy + (se) (v" —v) (36) 


OR” ae GE’ Owe’ an g 
(a), = (ar), + (Ger),0- “ 


\ 
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M3 ypasHeuul (35)—(37) u ypapuenus (4) nomyyaem: 


' dc, ‘ O2E’ , dv’ 
oo rer. = Cy’ + Ou" ‘ (v0, rama ) —(53 r (v, —_v ar) (38) 


x 


IIpumenas ypapHenue (29), nonyuaem Bbipaxenve AIA Cu,, rer.’ 





, dc, O2E’ 
Cy, rer, = Cy! os eal (0, a v’) nn ta ), om (39) 


JLuppepenuupospanve ypaBHenusa (39) no Temmepatype upH no- 
CTOAHHOM OObeMe jaeT 


f 


( Oy rev. _ (%s oa (x du’ F 
OT v  \OoT vy! Ou" JT \.aF cocyul. 
02. ' 02c. ' dv’ 
v 7 bees mae ae, 
= pecs + ( 90”? } mn | y= 


ac. dy’ t 3G t 
_ [%y \ (dor OBE OE dy 
( Ov’ }( aT = = F= a du’3 ), (Fe) ne | . (49) 


Ilocne ynpowenni nomyuaem: 


| dc, ret - 
: ; Oc af 07¢ 6 3 f 
ee yes ee v OBE dy’ 
| oT } OT Jur + Ov’ OT (X e ) 2 du’ J dT a (4 l) 


Korgja Temmlepatypa cTpemutca kK KpHTH4eCKOii Temillepatype, 
ROCHE AHHH WICH MpaBOW YaCTH ypaBHeHua (41) crpemutca K 6ecko- 
He4HOCTH* (Oey rer./OT)y npeppallaetca TIpH KPHTHUeCKOH TeM- 


nepatType B 6ecKOHeUHOCTD. 

YpaBuHenne (30) nosBomAeT BLINHCAMTb 3HAUeHHeE CKauKa C,, TIpu 
nepeceyeHHH MOrpaHHuHOH KPHBOH B KPHTHYeCKOH ToUKe, ecIH H3- 
BeCTHbI 3HaveHHA (07E’/Ov0")r x HG. 

B autTepaType uwMewrTcsa BbIYHCAeHHBIe NO AaHHEIM P—v-—Ts 
SHANCHHA JIA JHEPHH ABYOKHCH yraepoga® Kak dYHKWHH OObemMa 
IPH Pa3JIHYHbIX TeMUepaTypax, B TOM 4HCIe WH AA KPHTHYeCKOH 
Temnepatypb (31,04°). ; 

Metoqom 4uncneHHoro AudpepeHuupoBaHHA Hamu Obi Haliqeno, 


4UTO 
OE 
(ioe me seqge= 6 
eam = 0,1 Kaa-cm—§- moat 
# li ? . O8E” 
im (du I Beer = oo, @ 3HaueHHe (—7y- OT.IHYHO OT Hy.A. 
2 Tpyavt FHATI. wom. V. 17 
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3Hauenne Mapametpa Napaboub 2 ObiNO OWeHEHO TO AaHHbIM AIA 
norpanuyHok KpHBoh T—v!4 


a =~ 700 cm®- mono-2-°C—! 


Torgya no ypaBHeHuto (30) 


Cy, reT., K eas Cy, rOM. kK —~— 70 Kaa: as ee, . MoAo—! 


BMecTto ~33 Kaa-°C—!-moao—!, ONpeReNeCHHbIX 3IKCMEPHMeHTAJIbHO 
(cm. puc. 1). 

Pacxomgenve B 3HAYCHHAX CKaKa C, OOYCOBAeHO OLIHOKOU B 
sHayueHuu a. TommaHackue ucciefzoBpatTein'4 He YUHTbIBaIH BJIMAHHA 
CHJIbl TH2KECTH Ha (bOpMy NOorpaHw4Ho KpHBOH BOH3H KPHTHYECKOH 
TOUKH. Bompoc 3TOT B TMOceMHee BPCMA JKCICPHMEHTAIbHO HCCIE- 
OBaH KaHagcKuMH yyueHbMH!*®. M3 sTOH paOoTbI cmezyeT, YTO 3Haye- 
HHe NMapametTpa NapadoJbl « MpH yyeTe BJIMAHHA CHVJIbl TAKECTH Ha 
cbopMy MOrpaHH4HOl KPHBOM AOMKHO ObITh 3HAYHTEbHO MCHDIIMM, 
yem 6e3 3Toro yueTa. Ilostomy BbINHCeHHOe MO ypaBHeHnuo (30) 3Ha- 
yeHHe CKauKa H NOMYYHMOCH OObWIe IKCHEPHMEHTAIbHO ONpeeseH- 
HOrO 3HaveHHA. 

Jina atTusexa!!. !2 prensoeMKOCTb IIpH NMOCTOAHHOM OObeMe B TOMO- 
reHHoli Hu reTeporeHHow oG6acTAx onmpeyeneHa TObKO MpH OMHOK 
WIOTHOCTH, H€3HAYHTeJbHO MpeBblllaouleh KpHTuyeckyw. HM B 3TOM 
cyyae CKayOK C, Np MepeceyeHun NorpaHwuHoH KPHBOH HMeeT TI0- 
JIOKUTeNbHOe KOHeUHOe 3HaueHHe. Kpupasn Cy, rer. —T Toe Noxxo- 


WMT K KpuTH¥eCKOH TemMepaType C BepTHKaJbHOH KaCaTeJIbHOH™. 

Vrak, 9KCIepHMeHTaJIbHbIe JaHHble O CKaUKe C, AA ABYOKHCH 
yruiepoqa HW 3THIe€HA CBUJeTeIbCTBYIOT O TOM, 4TO NOrpaHH4Hble 
KpuBpie T—v (P—v) y 9THX CHCTEM ABJIAIOTCH BOM3H KPHTHYeCKOH 
TOUKH Mapadomamu BTOpoN creneHu. Tora u3 ypaBHenus (7) cenyer, 
UTO NOKa3aTeJb CTENeHH Mm B yYpaBHeHHH (9) paBeH TpeM, H B KPHTH-- 
yeCKOH TOUKe TpeTbA MpOH3BOLHaA OT AaBeHHA MO OObeMy IPH 
MOCTOAHHOHM TemMMepaType OTAHUHA OT HYA. 

SKcnepHMenTabHble ZaHHble P—v—T Jom*KHbI OOalaTb OrpoM- 
Hof, NoKa Kpaline TpyMHO AOCTHKHMOM TOUHOCTbIO, YTOObI MO HM 
MOMKHO ObWIO C JOCTOBEPHOCTbIO YCTAHOBHTb, OTJIHYHA JIM OT HyJA 
nmpovsBoqHand (0°P/dv*)r, , HH paBHa emy. Ecam MMeTb B BHJY TOJIb- 
KO LauHpie P—v—T, To JI. J]. Jlannay wu E. M. JImcuruu’’ mpaspt, 
KOrla YKa3bIBalOoT Ha OTCYTCTBHE JOCTOBEpHbIX MOKA3aTEbCTB 06 
oTauunn (0°P/dv%)7, x OT HyIa. Ho Mp OTAMYHOM OT HYJA 3HadeHHH 
nMpousBosHok (0F/dv*)r, x, H Mp KOH€YHOM 3HaYeHHH CKayka C, IIpH 
MepeceyeHuH MOrpaHwyHOH KPHBOH B KPHTHYeCKOH TOUKE He MO- 
*KeT yoKe ObITb COMHEHHH, YTO MpousBoqHad (0°P/dv*)r, x OTAMUHA 
OT HYJA. | 


* Hexoropple OMbITh C 3TH.ICHOM HAYHHAJIHCb B reTeporeHHOH O61acTH H 3a- 
KAHYHBaJHCb B romoreHHoH. TlosToMy NpPHUII0Cb BHECTH B 3KCNePHMeHTaJIbHbIe WaH- 
HbI¢ MOMpaBKH, O KOTOPbIX FOBOPH.10Cb B CJly4yae C ABYOKHCbIO yruleposa. 
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Ypapyenua (7) uw (30) no3BONAIOT BLIUHCAHTb 3HaAUeHHe Koappu- 
WHEHTAa NPONOPUHOHAaIbHOCTH (O603Ha4HM ero uepes 8) M@K Ay 
P—P, u (V,—V)* B ypaBHennu (9) 


(oF | QE 
8 = A Ov? IT, == Ou2 T, K 
Ol 'e 4 3T x (Cy reT., K —_— Cy roM., te ) 
= Cy rer., K Cy, TOM, K 
= = Ae (42) 


Yue ykKasbIBalOcb 4TO MpeBpaujenve B HYyb (0°P/dv5); , [npu 
OAHOBPeMEHHOM IIpespaljenHu B HyIb Hu (04P/dv4)r,] He npoTHBope- 
YHIO Obl CIIpaBeIMBOCTH KaCCHYeCKOH TeOpHH KPHTMUeCKHX ABIe- 
HHH. KanamcKne uccegqopatemu!®8 cuntTaioT, uTO TaKoli caryyaH OHH 
HaOsOLasH B OMbITaX c KCeHOHOM. Ho TaK KaK, N10 HX *%Ke JaHHbIM!9 
mpousBodnan (0°E/dv*)r, OTAMYHA OT HYJIA, TO, NpH cnipaBeqHBoctTH 

_YTBepxAeCHHA O Npeppamennu (0°P/dv%);, B HYMAb, CKAYOK Cc TIpH 
nepeceyeHuH NorpaHHyHo KpHBOH B KpHTHYeCKO TOUKe AO™KeH 

PaBHATbCaA O€CKOHEYHOCTH. OMbITHI NO H3MepeHHio CKadKA C,, MOryT 
OAHO3HAYHO MOKa3aTb, TpaBbl WIM HET KaHancKHe uccaeqoBaTemn. 

/[ByXKOMNOHeHTHBIe cucTembIl. Bpisol ypaBHeHHli JIA CKaUKOB 
NPOH3BOAHbIX B JBYXKOMMOHEHTHOH CHCTeMe OCHOBAH Ha TeX Ke JO- 
AOKCHHAX, UTO M BBIBOL CKayKa NpousBo_HOH (OE/OT),, (=c,) B ofHO- 
KOMNOHEHTHOM CucTeme. H310%KHM BbIBOA’:§ Ha MpumMepe CKauKa npo- 
H3BOMHOH (0v/0T)p No . 

IlycTb Mob pacTBOpa paBHOBeCHO pacmpesenenH Me@ExAy dasamu 
u ". [ycTb o6ujaad MObHad ROA BTOporo KOMMOHeHTA OyneT N,, a 
MOJbHBIC NOH B paBHOBeCHO COcylleCcTBYIONAX (pasax OyazyT Niu N" 
pu Temnepatype T. Torga B dase’ naxogatea (N; —N,)/(N} —N‘ 
MOJ@H  KOMIIOHCHTOB, a B (pase ” —(N2—N,)/(N,—N3) moneti 
OOuwH MOMbHbI OObeM AByx(ba3sHOH CHCTeMbI Tora paBeH 

Nz—N2 ,  No—Ng 


Urer. = 7 


a oa So 
N,— Ne, N.—N, 


/ 


& (43) 


re v’ WH VU" —MOJIbHbIeC OObEMbI PaBHOBeCHO COCYIMCCTBYIOULHX cas. 

YpaByenve (43) HanvcaHo B MpeznonoKeHHH, YTO OOBeMBI ALIH- 
THBHBI, KPOME TOO, MbI IipeHeOpermu BAMAHHeEM TOBepXHOCTH pa3ze- 
Jia M@xKLy (—azaMH Ha OOuLHTi OGbeM CHCTeMBI. 

Tloce BbiBOqa ypaBHeHusa (23) 43 ypaBHenua (22) MoxKHO He BBI- 
NHCbIBATb BbIPAKeHHA, MOJyyaemMoro NpH AndxpepeHuHpoBaHHH ypaB- 
HeHua (43) mo Temmepatype pu mocTosHHbIx P u N,. Hanuiem cpa3y 
BbIPaxKeHHe WIA CKayKa (Ov/dT)p Ny, pH nepeceyenuu norpannynon 


Kp'BoH 7—N, B TOM ee Mecte, rae N= N; 


a) ? ou “yy 
OT FON 5. Te: NOT le, N,, Tom. = 


é 
é 


7 (x) ~ rawr |e (44) 
NON2 Jp p Na —No |\ OT J. cocym, 


a 19 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Korja norpaHHuvad KpHBad mepecekaeTcA BONM3H KPHTHYeCKOH 
TOUKH, MOKHO BOCHOJb30BaTbCA VpaBHCHHAMH (15) u (16). Torga 
ypaBHenHne (44) TIpHMeT BHI: 


(Bem aa” 
oT P, No, ret. OT P, No» Tom. 


| = == (2%) ae ai 
\ 0 d i \ 





(45) 








2 oT \, cocy UL. 
B KpHTHueCKOH TOUKe paBan WaCTb ypaBHeHHA (45) npesppatjaetcs 
B HeOMNpefeeHHOCTb, Tak KaK (Nox—-N,) cTpemuTca K HyJlo, 4 


(ON;/0T) p, cocyu. —K 6eCKOHEYHOCTH 
dv | Ou = 
3), No, reT., K a OT /P, Ne, TOM., K 


1) (ONo 
—_- — sé lim (N» kK N2) a (46) 
ON, Poe or P, cocyill. 


Ng? No 


2,K 





Hanomunaem, utTo (070/0N3)p.7.. OTAHYHO OT HYJIA. 

Bce, ro mpu pas6ope ypasHenua (27) OBI10 cKa3aHo oO norpa- 
HHUHOM KpHBOM T—v WIA OMHOKOMMOHEHTHOK CHCTEMBI, MOMKET ObITb 
NOBTOpeHO O NOTpaHH4HOH KpHBOu (uzo6ape) T--N, 1a ABYXKOMIIO- 
HeHTHOH cucTembI. IlycTb MorpaHHuHad KPHBaA ABAACTCA BOH3H 
KpHTHYeCKOH TOUKH Mapa6osOK BTOpOH CTeNneHy 


(No, x—N2)” = 20’ (T,—T); (P = Pr) (47) 


TIpH MOMOKUTeIbHOM 3HaAdeHHH a’ ypaBHeHHe (47) CIIpaBeJIHBO 
JA MorpaHH4HoH KpHBOH C BepXHeH KPHTHYECKOH TeMMepaTypon, 
IPH OTPHWaTeIbHOM 3HadeHHH a’—cC HHKHeH KPUTHYeECKOHM Temrepa- 


tt 


TYpoH. Toria BOM3H KPHTHYCCKOH TOUKH H B Hew CaMOoHu 
(W vi) ONy 

Ns Vb 

ae oT P, cocyll. 


B atom cryyae cKayoK (0v/0T)p.n, HON2%KEH HMETb KOHEHHOE 3Ha- 
yeHHe Tip MepeceyeHHH NorpaHHyHOu KpHBOU T-—N, B KpHTHYeCKOH 


‘ 


= @’ (48) 


TOUKe ~ 
oe = Ca ee Eee x’ (49) 
oT P, Noa, TeT., K oT P, No, TOM., K ONs IPT, % 

BOnu3H KpHTHYeCKON TOUKH CKaYOK (0U/0T)p,n, BbIPASHTCH YpaB- 

HeHHeM 


% 


, f A2y' : = 
(ar) ae), 
P, No, ret. P, No, TOM. 2 P,T 


SuaK a’ 3aBHCHT OT TOFO, CYINECTBYeT IH Ha MOrpaHH4HOK KPHBOH 
(uzo6ape) T—N, BepXHAA WK HAKHAA KPHTHYeCKad TemMMepaTypa. 
3HaK xe (020/ON2)p. 7.x.  34BHCHT OT TOTO, CyIeCTByeT 1H Ha Norpa- 
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HHYHOH KPHBOH (u30TepMe) P—.V, BepxHee HJM HHKHEE KPHTHYECKOE 
jlapnenve (ypapyenve 18). Ho tak kak 3Hak 2° He ONpeeAeT 3HaKa 


(02v0/ON5)p.7.« (KPpHTHYeCKad TeMNepaTypa MOXKET KaK NOBbILWATHCA, 
TaK MW TOHMKAaTbCA MPH NOBbILICHHH aBseHHs), TO CKaYOK (0v/0T) pny 
pH MepeceyeHuu NorpaHu4Hok KpHBol T—N, B KPHTH4eCKOH TOUKE 
MO?%KeET HMCTb KaK JIOJIOMKUTEIbHOe, TAK H OTPHWATeAbHOe 3HAYeHHE. 

Ecnu norpannunaa Kpupaa T—N, apasetca napaOonon c Oomee 
BbICOKOM, YEM BTOPOH, CTeMeHbIO (HO OOA3aTeJIbHO YETHOH), TO MpeneN 
B ypaBHeHuu (46) paBen GeckoneyHocTH HW CKayOK (0v/OT)p.n, CTpe- 
MHTCH K (MuIOC—MHHYC) Oe€CKOHEYHOCTH. | 

Ilo ycCNOBHIO XMMMYUeCKOH CTaOHAbHOCTH CHCTeMbI MpPHXORMHTCA 
oTOpacbIBaTbh TpeTHH MATeMATHYeECKH BO3MOXKHBIA CAyyaH mpeBpaie- 
HHA Wpemeia B ypaBHenuH (46) B HYAb, NOAOOHO TOMY Kak 3TOT CJly- 
ya Obit oTOpouleH HO YCAOBHIO MeXaHHyeCKOH CTAaOMJIbHOCTH pH 
pacCMOTpeHHH vpaBHeHHaA (27). 

Ypapuenne Jia cKauKa npousBogHon (OH/OT)p.ns (=Cp,N2) OPH 
nepeceyenHu NorpannyHol KpHBol T—N, MoxkHO HanvCaTb (ONYCTHB 
OY€BHAHbIH BbIBO]): 


P, Nog, rer. sas 


Ul 
P, Ng, Tom. 


Taw \ =H (i 61) 
ON, PT N,— Ng OT }p, cocyll. 


B6nu3u KpHTHYeCKOH TOUKH ypaBHeHHe (5!) NpHMeT BHA: 


C 


, 


Cc : Cc : 
P, Na, rer. a Ne, TOM. 


2H’ ') (ON2 
en ), T | ‘ ) ( oT ), cocyil. 


a B CaMOH KpHTHYeCKOH TOUKe 


CP, Ny, ret., K — ©P, No, rom., K = 


a a lim (Nox — Ne) OF) (53) 
P, cocyil. 


ONS dascut a. our oT 
PEE E TN, NG, 





Hanomunaem, uto (02H/ON3)p 7x OTMMUHO OT Hya. [anee, MOXKHO 
NOBTOPUTb OO ypaBHeHHH (53) Bce TO, ITO ObINO H3JIOKEHO OTHOCHTEJIb- 
HO ypaBHenus (46). B uactuocTu, ecuw Ana NorpaHw4yHol KpHBOH 
T—N, cnpapeqiupo ypaspnenue (47), TO B KpHTHYeCKOH TOUKe 


2H j 
Cp, No, ret., KEP, No, rom., K = "| sTe a (54) 
ON» P.T,* 
HM BONH3H KpHTHYeCKOH TOUKH 
, O27]’ F 
©p.N, rer. er Cp N.,roM. = (aye 4 (59) 
Lo © POT 
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Eciw Ha florpaHHyHonH KkpHBoHw T—N, CyuiecTByeT BepxXHAA KpH- 
THYecKad Temnepatypa, To 3Hak (@H/ON?2)p 7.x  OTPHWaTebHbIA 


[ypaBHenre (17)|, a 3Hak a’ nonoKuTenbHbIH. [ip HwkKHeH KpuTHye- 
ckol Temmepatype 3Hak 9 (09H/ON2)p.7,x MOJOMKMTCMbHBIM, a 3HaK 2’ 


OTPHLaTeJbHbIK. [lostomy B oOoHX cmyyaHx CKaYOK Cp,n, B KDUTH- 
YeCKOH TOUKe HMeeT MOJIOKUTEbHOe 3HaYeHHe. 

B ABYXKOMNOHEHTHOH CHCTeMe 3a4BHCHMOCTb Mey AaBJIeHHeM H 
TemMllepaTypoH KpuTHYeCKOH da3bl NepesaeTCH ypaBHEHHeM KPHTH- 
yeckoH kKpHBon* > 


é 
dP | \ON2 Jor, x 
(ar), = iE a (96) 


dT ' @2y 
(sn: Po Fo K 


V3 ypapyenuit (46) u (53) nomyyaem ypaBHeHHe KpHTHYeCKOM KPHMBOH, 
CBA3bIBaIOUlee CKAYKH Cp, ny, H (OV/OT)p, no’ ®: 
(F) = i ; Cp. No, Tev., K Cp. No, TOM., K (57) 
aT x Ty 2 | —|( | 
) \oT P, No, ret., K OT P, No, ToM., K 
Ypapuenua (46), (53) u (57) yoke npHmenaioT® !° pw uccaesoBa- 
H PaBHOBECHA MKHAKOCTbR—2XKHAKOCTb B JABYXKOMIIOHEHTHBIX CH- 
cTemax. IIpH uCCeqOBaHHH paBHOBeCHA %KHAKOCTb—nap B ABYXKOM- 
TIOHCHTHHIX CHCT@EMA&X MOMKET OKa3aTbCA MOe3HbIM H ypaBHeHHe AVIA 
ckayuka (d0/0P)7.n, TIpH nmepeceyeHuu NorpaHHyHoH KpHBOK (H30TEP- 
MbI) P—N, 


i 


dv’ (oe) = 
(Se ’ ~ NOP Je = 
T,No, rer. T,No, rom. 


= | a Cl meg)! (3) | (58) 
ONs |p 7 Ne— Ne oP T, cocyul. 


B6nu34 KpuTHYeCKOH TOUKH ypaBHeHHe (58) MpHMeT BHA 


ln hikinn,® 


‘ id 
T Ne, rer. T,Ng, rom. 


By! '\ (ON, | 

= — ae (No «—N,) — (59) 
ONe }p, T ; 

H B KPHTHYeCKOH TOUKe 


(3) () “ 
_\OP /T, No, ret., k OP /T, No, rom., K 


z. “oe lim = (No, — Mi F5 (60) 
ONs /P, 7, x Nz >No 
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Ecau norpaHHunasd kpuBas (W30TepMa) P—N, sapnaetca BOnn3H 
KPHTHYeCCKON TOUKH NMapadooh Bropol crenenu 


(N2«—Na) = 2a"(Pe—-P); (T = Ty) (61) 


(2° NOJOKHTeIbHO B Cly¥ae BepXHero KPHTHYeCKOrO aBAeHHA 
OTPHWAaTeIbHO B CJly¥ae HHAKHETO KPHTHYECKOTO AaBJeHHSA), TO 


fa 


du ‘ dy g2y " 
(fe) No, TeT., kK -_ (F), Nx, TOM., K Oe fe : T, K ° Wal 


Tak Kak 3HaKH y (0/ON3) pt x Ha” pcerfa OJMHAKOBbI, TO 
cKayoK (dv/OP)7 x, BCergqa HMeeT OTPHUaTebHOe 3HayeHHE Np mepece- 
Y€HHH NOrpaHHyHOK KpHBoH P—N, B KPpHTHUeCKOH TouKe. 

Kak 4 Ip HCCeqOBaHHM KPHTHYeCKHX ABJICHHM B OMHOKOMNOHeHT- 
HbIX CHCT€MAX, CBA3b MEY CKA4KOM B TaKHX CBOHCTBAX, KaK Cp yp, 
(0v/0T) pn, (0v/OP) pny, H opMoH norpaHHyHOH KpHBOH M03BO- 
JIH€T TIPHMCHHTb HOBbIM METOA SKCNEPHMEHTAJIbHOrO HW TepMOJHHAaMH- 
WeCKOTO HCCIEQROBAHHA KPHTHYECKHX ABJICHHH B JBYXKOMMOHEHTHBIX 
CHCT€MaX, KOTOPbIM OOecneyHBaeT OAHOSHAYHOE pelleHHe OCHOBHBIX 
BOMPOCOB KJIaCCHYe€CKOH TeOpHH KPHTHYeCKHX ABJCHHE. 

SKCIEPHMeHTaJbHBIH MaTepHan, MO KOTOPOMy MOXKHO OBO OBI 
YCTaHOBUTb, KakOe Ke 3HaAYeHHE (KOHEUHOE HIM OeCKOHEYHO Oovbuioe) 
HMCIOT CKAYKH MPOH3BOAHbIX MPM MepeceyeHHu NOrpaHHyHbIX KPHBbIX 
B KPHTHYCCKHX TOUKaX, 3aKAHYHBaWUHX AByXasHble paBHoBecua 
B JIBYXKOMIOHCHTHBIX CHCTe€Max, XOTH HW OOJIbUIHH, 4eEM JWI OHO- 
KOMMOHEHTHBIX CHCTEM, HO CaM To Ce6e HeBeHK (TAG. 2). 

Tabauya 2 





Cuctembl, y KOTOPbIX H3MepeH CKa4OK MpoH3BO_HOH 


(forpaHHyHas KpuBaa T—WN2) 
ee ee A Re a a Meme SOI SP CE ESD A ee 


Cuctema PaBHopecHe Cka4yoK JIntTepatypa 
i ee 
Hutpo6ex30.1—rekcaH Ku AKOCTh—2KHIKOCTb Cp No 20 
T pH3sTHIaMHH—Boya To »e To Ke 20, 21 
To x«e | » (00/0T)p Nn, 10 
®Peno—sBoya » CD No 22, 23 
To xe » (Ov/OT)p no 9 
Tlep@tropmetuaunk.0- 

rekcaH—72,2,4-Tpume- 

THINeHTaH » CP. No vg | 
To xe » (00/0T)p> vn, 21 
AoMHHHE—WHHK K puctaslI— Kpuctasn CD. No 24 


Bo Bcex Cily4¥aax CKa¥KH Cp.y, HU (0v/OT)py, pH nepeceyenun 
NOrpaHuyHoK KpHBok T—N, B KpHTHYeCKOH TOUKe HMEIOT K O He 4- 
Hoe 3HauUeH He. IlosTOMy NorpaHHyHbe KpuBble T—N, cuctem, 
NPHBeEAeCHHBIX B TAO. 2, ABAIOTCH BOM3H KPHTHYeCKOH TOUKH 
mapadOonmamMu BTOpOoH creneuHty. 
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B nomHoM cormacHH Cc TeOpHeH, CKaYKH Cp y, BCerAa HMeIOT NO- 
OXKUTEIbHOe 3HAYeHHE KaK y CHCTeM C BepXHeli KPHTHYCCKOH TeMIe- 
patypolt (BCe CHCTeMbI, 34 HCKJIOYeHHEM CHCTeMbI TPHSTHAaMHH—BO- 
ja), Tak WY CHCTeM C HWKHEM KpHTHYECKOM TeMMepaTypou. 

3HaueHHe CKauKa Cp y, HAH CKa4Ka (0U/OT)p.n, TIpH Tepeceue- 
HHH MOrpaHvyHol KPHBOH B KPHTHYECKOH TOUKE HHYEM HE BbIAeIACTCA 
cpeaH mpouwwX 3HayeHHH STOO CKayKa MIpH MepeceyeHHu NorpaHny- 
HoH KpHBOH B ApyrHx MecTax MO 0Oe CTOPOHbI OT KPHTHYECKOH TOUKH. 
B yacTuocTH, KpHBai CKavYOK—MOJIbHaA OIA He HMeeT B KPHTHYe- 
cKoli TOUKe 3KCTpemyma®.!®, 

Jlna BbISCHeHHA YCOBHH, MPH KOTOPbIX KPHBaA CKAaYOK Cp, No—Ne 
Hw KpuBan cKayoK (00/0T)p,N>—N2 HE HMeIOT 9SKCTPeMyMOB, IIpO- 
muddepentinpyem ypaBHenusa (55) (50) no N, Baoub NorpaHHuHoOR 
KPHBOH 

) ( e. 5 


=f ; 
PiGNi Tet aie Ny: TOM. 








Ul 


ON. P, cocyul. 


03H’ O3}1’ oT 
syed ee ee | (63) 
ONY Jp r OTON, \ON2 Jp, cocym. 


5) OF) sm! | 


. e 
P Ng, rer. “ P, Ne, rom. 








ON, | P, cocyul. 


=a 3” ie deo" fa | (64) 
= AN," Jp 7 9TON2" \ON2 Jp, cocym, 


\ 


B xputTnyeckoh Touxe (OT/ON2)p, cocym,x PAaBHO HYJO, H AMA 
TOTO UTOObI 3KCTPeMyMbI OTCYTCTBOBaIH, HeOOXxoHMO, yTOObI 
(0H /ON3) p, T.«x (09v/ON5)p. 7, x OblIM OTJHYHbI OT HyvIA. 

Toxaxem Tenepb, uTo npu N,, paBnom Nox, KPHBbIe Cp, No, x, rer.—4 
u (Ov/OT)p, No, x, ret.—t HMelOoT MIpH KpHTHYeCKOH TemnepatType 
BePTHKAJIbHbIe KACATCJIbHIC. 

‘Halifem BbipaxkeHe AIA Cp, ny, rer, KOTAA OOWLAA MOJbHaA LOMA 
ByX(pa3sHolt CHCTeMbI paBHa MOJIbHOH Mose B KPHTHYECKOH TOUKE H 
cucTeMa HaxOJHTCA BONH3H KpHTHYecKOH TOUKH. IIpu STHX YCAOBHAX 
MOJIb pacTBOpa MOpoBHy pacipeyzeseH Mex*KAY (pasamu’ 

FA eer. a i (H’ ae H") (69) 

IIponudcbepenuupyem ypaBnenue (65) No TemmepatType Mp No- 
CTOAHHOM JaBJIeHHH, HOCTOAHHOH OOMLEH MOJIbHOH AOJIe CHCTEMbI, TIpH 
DaBHOBeECHOM COCYIIECTBOBaHHH (a3 H TIpHMe€M BO BHHMAaHHe, XTO 
BONH3H KPHTHYeCKOH TOUKH MO yCHOBHIO CHMMeTPHH NorpaHhdHoH 


KpHBOH | 
(2: ce —(% 
OT. i. COCYHL: : OT LP. COL UL, 
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Torja 
rope rer. = a | an N. a Cp — A 
] t : a } ; a 
a mica = (22) (2%) 6) 
ON» cs ON, | 2 Lae en ae oT LP, coc yar, 
Pa3n0xKUM CP. No u (OH"/ON.,)p. r B pax Tetnopa no creneHaM 
(N}—N)) 
, Oc, Pe 
’ i 2 id , 
AN, : N,—N 67 
P,. N2 P, Ne ON, Pp. Ba 2 _ ( ) 
OH" OH" 02H’ " ! m 
(| = | ; as BV (N,— N,) (68) 
ON: Ip rp ON» Jp 7 \ON2" |p. 7 
M3 ypapuenuu (66)—(68) wu ypaBHeHnua (16) nosyauM 
| OC p. v2 ; 
Cp No, K, rem. a cp, N, +r os: NV, ). Ne, a N) _ 
‘OH’ '\ (ON; ee 
“4 ") (Ns, x — Na) ( | (09) 
ON» PT or P, cocyny 
Bocnoib30BaBlHCb ypaBHeHHem (48), nowydHM 
c Sc ae mel (NW V2) 
Be, NG: ges at Sie , 9-4 SN 
2, Kr Fer P, Ne ON, bog es 
cas : 
— (BF a (70) 


uddepenunpopanve ypaBHeHua (70) To Temmepatype pH mo- 
CTOAHHOM JaBJICHHH laeT | 


Oc p Ny x, rer. Oc ; Oc ; 
—_—— = P, Ne + P, Ne 
oT PN K SS ' ————————|—_—— ‘ 
re so OT P, No R,T 


ON, 


bos A 2 
| aN, | | P. No 0 er \, or 
OE his econ: “C.\e SOLON. an. OT Ip, cocym. | 
Ns, soe a(t : . : : ‘), 
x Ne] Th IF } > cocom 


03H’ 03H! 
— ry =i (71) 
OT ON, ON,” cocyuy. 
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Ilocue ynpomeHHi 














( OC av, kK ,feT. mes . No 
pits Py No. Ree le . | 
oT gh ee ON, P,T at 
2c er 
: 3H’ ‘ON, 
se) tN aad F | ] (72) 
ON, P,T ON» PiT oT JP, cocyuy. 


Kora Temlepatypa CTpeMHTCAH K KPHTHYECKOH TemMMepatype, mo- 
CNeHHH WIeH NpaBoh wacTH ypaBHeHHA (72) cTpemuTca K OecKoHe4- 
HOCTH* Hw (OCp, Nox, rer./OT) P, No, x MpeBpalaeTcaA pH KpHTHYeCKOH oS 
TemiepaType B OeCKOHEYHOCTb. 
BplBod ypaBHeHHA JIA KpH- 
BOH (0v/0T)p.No.x,rer. —t MOK- 
HO ONYCTHTb, TaK KaK OH CO- 







30 BePICHHO AHaOrHYeH TOJIbKO 
YTO H3JIOKEHHOMY BbIBOLY. 

8 IKCHEPHMeHTAaJIbHble aH- 
SN HbI€ JIA CpNox.rer, (pHe. 3) 
40 CBHICTEJIbCTBYIOT O HaJHUHH 
S BeEPTHKaIbHOH KaCaTeJIbHOW 
< pH KpuTHyeckoH Temmepa- 
S 


Type**. 

YpasBuHenne (49) no3sBouAeT 
BbIUHCJIHTb 3HaAYeHHE CKauKa 
(Ov/OT) p, np pH mepeceyeuuu 
TOrpaHH4HOH KpPHBOH B KPpH- 
THYeECKOH TOUKe, a ypaBHe- 
15 0 25 HHe (54)—3HayeHHe CKauKa 
Cp No 

Vimetoulvecad 9KCHepHMeH- 
Pues 23>.’ Cxanox. Cyn cucreme’ “apatii> ~ TayIPHRIE AGHHBIS Ai cxanhee 

aMBH—BOla HpH KPHTHYeCKOM CocTaBe. mpou3sBosHoK (dv/0T)p.n, H 

Cp, Nn, HaAXOMATCA HE TOJIbKO B 
XOPOIM€M Ka¥eCTBEHHOM, HO H B BIOJIHE YAOBJIETBOPHTeIbHOM KOJIH- 
YeCTBEHHOM COOTBETCTBHH C KJIaCCH¥YeCKOH TeopHeH KPHTHYeCKHX 
ABJICHHH. 

B ta6n. 3 NpHBefeHbl SKCMeEPHMeCHTaJIbHO HaHJeHHble 3HaAYVeHHA 
CKa4KOB MpOv3BOZHOH (0v/0T)p yn, (MOrpeLIHOCTh H3MepeHHA OObeMa 
+1,10-5 cm’/2) aaa cuCcTeMbI cpeHOI—BOJa C BepxXHeH KPHTHYeCKOH 
Toukoh mpu 66,4° nu 34,6% Bec. cbeHoua. 


S 


£0 


Temnepamy20, ‘GC 


* Jim (ON/8T) p cocyny, ~ > 4 3HayeHHe (08H/ON5) p, T, x OTIHUHO OT HY, 


T+>TK 
** B pa6ote20 Toxe HeKOTOpble H3MEPCHHA TeMIOCMKOCTH HayHHaJIMCb B OZHOK 
o6lacTH H 3aKaHYHBaIHCb B Apyrok. B 3TH H3MepeHHA ObIIH BHECeHbI NOMNPaBKH, 
Kak 3TO 6bIIO ONHCaHO paHbIle. 


26 


| 
sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Tabauya 3 
Ckauku mpou3BoqHon (Ov/OT),, yy, BAA CHCTeMbI eHOA—Boga 





Menon, % Bec . .| 14,80] 15,35) 26,20 34, 80 49,20) 55,15} 55,45 
Cxayok x 105, 
CMP/2°C.. on nx ap Se ft He He +-4 | +5 -+-5 


oOHapy>KeH | oOHapyxKeH 
| : | 


Kak BHAHO H3 ypaBHeHua (49), mepemeHa 3HaKa CKau¥Ka Mpo- 
H3BOMHOH (0v/OT)p,n, O683aHa TepemeHe 3Haka NpoH3BOJHO! 
(0?v/ON5)p, r,x- Tlo gaHHpim padorsi?> 0 nOTHOCTAX pacTBOpoB 
(beHo—Boza mp 70° MbI BbIYHCAHIH mpoKsBozHy (dv/ON,)p. 7 
HalllIH, YTO OHA HM€CT MHHHMYM IIPH cosepxKanHHH cbeHosa—oxkouo 


31% sec.*. IIpH sTom cocTaBe, cmeqopateibHo, u (0?v/ON5)p 7 x 
COOTBETCTBEHHO CKaY¥OK (0v/0T)p ny, MpOXOAAT Yepes HYeBOe 3HaYe- 
HHe. IlosToMy MpH cosepxaHHH denowna 26,2 u 36,8% (cocTaBbl, 6.1H3- 
KMe K KPHTHYeCKOMY) MPH TOYHOCTH HalliHxX H3MepeHHH MbI He 3aMe- 
THK CKAa¥YKa MIpOH3BOLHOH OT OObeMa no TemMMepatype. 3Hayenne 
3TOrO CKauKa, OJHaKO, MbI BbIYHCJIHJIH NO ypaBHeHulo (57)**, Bocnomb- 
30B4BIHCb J@HHbIMH JH 34BMCHMGCCTH KpHTHYeCKON TeMMepaTypbl OT 
napnenna’s’, [I[peqpapHTenbHO MbI BbIUHCIHIH mo ypaBHennio (54) 
CKa4OK Cp, vy, B KPHTHYeCCKON TOUKE H Halil ero paBubim 0,035 Kaa/e °C, 
{lia pacueTOB CKauKa Cp, Nn, Mbl BOCIOJIb30BaIHCb KaJIOPHMeTpH4e- 
CKHMH JaHHbIMH JIA pacCTBOpOB teHo—BsBona H3 padoTHI?’ (nozpo6- 
Hee pacueT CM.°) H J@HHbIMH O PaBHOBeCHH B 3TOH cHCcTeMe”>: 28-30, 
MO KOTOPbIM ObIIO HaHWeHO 3HayeHHe a’=3,5-10-3 (Bec. noma)?/°C. 
BpryHcieHHoe 3HayeHve CKadka MpoH3sBoLHOH (Ov/OT p y,), PaBHoe 
+1,5-10-5 cm?/e°C, HaxofHaoch B Mpefenax ommOKn aKcnepHMeH- 
Ta H MOITOMY ObIIO HAMH He3aMeyeHO. 

MHTepecHO OTMeTHTb, ¥YTO IIPHMCHeHHbI€ ypaBHeHHA, BCeACTBHe 
MIpaBHJIbHOTO OTOOPaKeHHA JeHCTBHTCJIbHbIX 3a4KOHOMepHOCTeH, MO- 
3BOJIAIOT CYAHTb O JOCTOBeEPpHOCTH 3KCMepHMeHTa. Tak, MO JaHHbIM 
paOoTbI’?, OMMOOUHOCTh SKCIEPHMeHTaIbHOH MeTOAHKH KOTOpOH OnI- 
Jia MOKa3aHa B HCCIeMOBaHHH”®, CKaYOK Cp yn, B KPHTHYeCKOM TOUKe 
CHCTeMBI (eHOI—Boa paBeH ~1 Kaa/e°C Hw CKayOK mpon3BO_HOn 
(Ov/OT) p, ny. Hom*KeH Obi Obl ObITD TOra paBHbIM ~4,5-10—-4 cm3/e°C, 
T. €. B 45 pa3 mpesbiias Obl MOrpelwiHOCTh Hallux H3MepeHHA Hu O6a- 
3aTeJIbHO OblJI Ob! HAMH 3aMe4ueH. B pabote?*, B koTOPOH MOrpeLliHOCTb 
onpeleseHHA TensoeMKocTH Opita 0,05—0,07 kaa/e°C, ckayoK Cp, Nn, 
B KPHTHYe€CKOH TOUKeE CHCTeMbI (heHOvI—Boa He Obl 3aMeyeH, TO 
BNOJHeE COrmacyeTCA C MPpHBeeHHbIMH BbILIe PaCYeTHbIMH JAHHbIMH. 

Bobo HHTepec MpeACTaBIAIOT Pe3yJIbTAaTbl HCCIEMOBAHHA CH- 
CTeMbI TPHITHAMHH—BOAa”” (HHKHAA KPUTHYeCKaA TONKA mpH 17,80° 


* TouHOCcTb WHTHPyeMbIX JaHHbIX OKa3alaCb HeMOCTATOYHOH AIA pacueta 
BTOpOH MpoH3BOAHOH oT O6bemMa no coctTaBy. IlosToMy He1b3A ObIIO BhIUHCAHTb 
Mo ypaBHeHuio (49) cKayOK Mpou3BoAHOK (0v/OT), x, WA CHCTeMbl deHO—BOAA. 


** TIp BbINHCICHHAX COCTaB paCTBOpa BbiIpakKaH B BeCOBbIX JOIAX. 
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H 26,1% Bec. TpH3THIaMHHAa), HOKasaBLhe, YTO, B NPOTHBOMOIOK- 
HOCTb YCT@HOBHBIN€MyCA MHEHHIO, MorpaHHuHan KpuBaa T—N, 
He HMeeT VOCKOrO y¥acTKa HW ABHeTCA Napaboso0H BTOpOH cTeneHH 
[cxayok (0u/OT)p, y, HM€CT B KPHTHYeCKOH TOUKE KOHeYHOe 3HaYeHHe 





(Taba. 4)]. 
Tabauya 4 
Ckaukh Npou3BosHoH (du/OT),, vy. SAA CACTeMbI TPH9THAaMHH—BORa 
(CoH5)3N, Bec. % hn Oe 11,6 | 20,7 | 27,6 | 38,6 | 48,5 | 58,4 
Cxayok 108, cm3/2°C . 1,0 2,4 2,9 3,35] 3,8 3,85 




















B 2Toh Ke padoTe ObWIH H3yYeHbl PaBHOBeCHble KPHBbIe f—X 
H U—xX H YJ@IbHbIe OObeMbI FOMOreHHbIX pacTBopoB Et,N—Bsojla pas3- 
JIMUHbIX COCTABOB TPH pa3JIM4HbIX TeMMepaTypax. 

[aa pacueta ckauka (0v/0T)p, y, B KPHTHYeCKOH TOUKe NO ypaB- 
HeHHIO (49) ObIIM BbIUHCJIeHbI 3HayeHHe a’ [paBHoe ~0,075 (Bec. AoO- 


aa)?/°C| mw 3Hauenne (02v/0x) p, 7, x [pasHoe ~0,06 cm®/2 (Bec. oun)? ). 

M13-3a TOTO UTO KPHTHYeCKaA H3OTEPMa U—X BYTOM CHCTeEMe HMeeT 
OY€Hb MAJlylO KPHBH3HY, OWMOKY B 3Ha4eHHH (0?v/0x5)p. 7. x Mbl olle- 
HuBaeM B 30—50%. SHaveHHe CKadKa MpOu3BOAHOH (0U/0T)P, xo, x> 
BbIUHCJIeHHOe NO ypaBHeHuto (49), papHo ~4,5-10-3% cm3/e°C. Pas- 

HHIa “M@KIV 3THM 3HAYeHHeM H 3KCIeCPHMeHTAJIbHO HAaHJCHHBIM He 
MpeBbilaeT OIUHOOK B BbIUHCICHHAX BTOPOH MpOH3BOAHOK OT OObeMa 
MO cocTaBy H a. 

BocnoJb30BaBLUIMCb YpaBHeHHeM (57) HW JaHHbIMH MO 3aBHCMMOCTH 
KPHTHYeCKOH TeMNepaTyPbI OT LaBIeCHHA JIA CHCTEMbI TPHSTHAMHH— 
Boma’s, Mbl BbIUHCJIMJIH MO 9KCNe@pHMeHTabHOMY 3HAYeHHIO CKaukKa 
(Ou/OT)p. ny, 3HAYeHHE CKa4Ka Cp, y, B KPHTHYeCKOH TOUKE HW HallJH 
ero paBHbIM ~1 Kaa/e°C, 4TO CcormacyeTCA C 9KCMEPHMEeHTAJbHO ONpe- 
JI@NeHHbIM 3HayeHHeM 3TOTO CKauKa™ 2}, 

CkauoKk Cp, y, Mbl BbIUMCIMIH TakoKe TO ypaBHeHHlo (54), HCNOwMb- 
30BaB MOJyYYeHHOe HaMH 3HayeHHe AIA a’ H MaHHble O TeMsmocosxep- 
*%KAHHH paCTBOPOB TPH3ITHAaMHH—BOosa*! (noypoOHO pacueT cm.?*). 
CkayoK Cp,n, OKa3aJICA paBHbIM ~1,3 Kaa/e°C, T. e. VROBeTBOpH- 
TeIbHO COTIaCyeTCA C 3KCNEPHMeHTaJbHbIMH 3HauVeHHAMH? 2), Ta- 

KHM OOpa30M, BCe€ TPH HCHOJb3OBaHHbIX 3€Cb YPaBHeHHA BIOJIHE 
VYHMOBMETBOPHTeIbHO TepeWaloT 9KCHEPHMEHTAaJIbHbIe JaHHbIe WIA pa3- 
JIMYHbIX TePMOAHHAMHYeCKHX CBOHCTB CHCTEMBI. 

Mitak, 9KCNepHMeHTaJIbHbIe WaHHble O CKaUKAaX Cp, ny H (0U/OT)p, ne 
CBHJeTEIbCTBYIOT O TOM, 4YTO MOrpaHnunple KpHBble T—N, y CHCTeM, 
NPHBeACHHbIX B TAO. 2, ABMAIOTCA BOMU3H KPHTHYECKOH TOUKH Napa- 
GoaMH BTOpohH cTeneHu. Torga 43 ypaBHenusa (17) cneayeT, ¥TO NO- 
Ka3aTeJIb CTENeHH ¢ B ypaBHeHuH (19) paBen TpeM, a B KpuTHYeCKOH | 
TOUKeE TPeTbA MpOWH3BOAHaAA OT XHMHYECKOFO NMOTeHIMala KOMIIOHEH- | 
Ta MO MOJIbHOH Oe KOMMOHEHTa Mp NOCTOAHHbIX AaBJICHHH WH TeM- 
nepatype OTMH4HA OT HyJA. Kak HW B Cayyae OJHOKOMIIOHEHTHBIX CH- : 
CT€M, H3MepeHve CKa4KOB JaeT HafexKHehee CpeACTBO yCTaHOBHTb, | 


npeppalaerca HIM He MpeBpallaeTca (03y,/0N5)p, 7, x B HYdb. 
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Ypasnenna (17) u (54) nosBoNAwOT BHIMHCAHTb 3HayeHHe Koadbpu- 
UHeHTa MpOMOplHoHasbHOCTH (OOO3Ha4HM ero uepe3s 8’) MexKTy 
(to—po x) H (No .—N.) B ypaBHenuH (19) 


‘ OH : (=H 2 
an : at: ), TK BN ONS ), Tok 
oa 3T a’ _ 3T ( Cp No ret., KP, Ny TOM. Kk) 7 
ae Ny x Cp. No, rev., Kk Cp. No, TOM., K ) (73) 
ST, (a)? 


V3 ypasnenuli (56) u (73) MoxHO acKMONTD (0?H/ONS5)p 7 x A 
NOJAYYHTh Apyrve BbIpaxKeHHA Aa B’, KOTOPbie MbI 3eCb He MpPHBO- 
IMM. 

Hi3mepeHuA CKa4¥KOB TPpOHM3BOAHbIX IpH MepeceyeHuu norpaHuu- 
HOH KPHBOH MOATBEPAHAH CIpaBeAJIHBOCTb KJaCCHYeCKOH TeOpHH 
KPHTHUeCKHX ABJICHHH WH KOHKPeCTH3HPOBasH ee OOMLHe TONOKeHHA. 

Hi3mepeHHA CKa4dKOB MpeACTaBJAIOT HHTepec HE TObKO JIA BbI- 
ACHCHHA OCOSeHHOCTeH KPHTHYeCKOH tha3bl, HO H BOOGIE AIA TepMo- 
QMHaMHKH JABYX@a3HbIX paBHOBeCHH. 

KomOvHHpoBaHhe ypaBHeHui (12) u (51) amaer 


iss ie (¢ ne ) (74) 
pine, Se ge es ; ’ 
oT P, cocyul. fi (22/0N2) p r Pe Niue TOTS P, N,, rom. ( ; 


[pH komOnHHpoBaHHH ypaBHeHuH (13) u (44) Tomyyuaem 


(or | a 
oP T, cocyul. oT /P, cocyuy. 7 


t 


N OQ fs x , 
= Tah atm aja) 
- Te PLN. Ter. PP N,, rom. 


| 





ON, 
PT 


KoMOHHHpoBaHHe Ke ypaBHeHHH (13) c (58) agacr: 


Le ee ie (76) 
oP T, cocyu. T (O2|ON2) p 7 (ap Ir. Nos Tevs OP ]T, Ny, TOM. 


M3 ypasrenua (74) BHAHO, 4YTO MpH NepeceyeHHH NorpaHHyHou 
KpHBoH P-—N, B m1000M ee MECTe CKAaYOK Cp yn, BCErAa MOMOKUTEMECH. 
PaBHbIM o6pa30m W3 ypaBHeHHs (76) caenlyeT, 4To pH nepeceveHHu 
norpaHHyHoK KpuBon P—N, B mhO60OM ee MeCTe CKa4OK NPOHSBOAHOH 
(Ov/OP)7,n, BCerla HMeeT OTPHaTebHOe 3HAaUeHHe. 


Y CHCTeM C BepxHeH KpHTHYeCKOH TemrepaTypoH (ON 2/0T)>p. cocyuy, 
‘& 


MMeeT fOJIOKUTeMbHOe 3Ha4eHHe (pH ycoBUH, uTO No<No x). 
[lostomMy 43 ypaBHeHHs (75) caenyeT, TO 3HAaK (ON4/OP)r, cocyu. Y 
3THX CHCTEM MPOTHBOMOJOMKeH 3HaKY CKAYKA MPON3BOAHOH (Ou/OT) p. n,. 
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na CucTeMbl (eHOJI-——Boa No—MOJIbHaA JOA PeHOIAa B BOAHOH chase. 
[lo 3KCNeEpHMeHTaJIbHbIM AaHHbIM CKaYOK TIpOH3BOAHOH (Ov/OT)>p, np 
paBeH HyJio npH ~31%0 Bec. deHoma. Tipu mMenbwiux coepKaHuax 
(peHOJ1a 9TOT CKAYOK HMECT OTPHLIUaTebHOe 3HAYUeHHE, a IPH OOMbUINX— 
NONOKUTeMbHOe. TlosTOMy NpH KOHLEHTpPaWHH (beHOsa B BOAHOM pac- 
TBOpe HWDKe 3170 NOBbIMeHHe JaBeHHA YBeIMYHBaeT paCTBOPHMOCTb 
(beHoula B Bose, BHIUe xe 31% —-noHMxKaeT. 

H3MepeHHe CKayKOB Cp.ny, (Ov/0T)p.n,, (Ov/0P)7,.n, TpH mepece- 
YEHHH MOrpaHHyHbIx KpHBbIX 7—/N, Hu P-—N. B ABYXKOMMOHCHTHBIX 
CHCTEMAX MO2%KET 34MeHHTb Oomee TpyYOeEMKHeE H3MepeHHA Tenmoco- 
epKaHHA HW OObeMOB. 


O poaM NOBepxHOCTHBIX ABJEHHH B KPHTHYeECKHX ABIeEHHAX 


CyWHOCTb KPHTHYCCKHX ABJIEHHH COCTOHT B TOM, 4TO B KpHTHYUe- 
CKOH (pa3e 3aKaHUHBaeTCA ABYX@a3Hoe paBHOBecHe H UCuesaeT Pa3- 
Huve M@e*KAY cocymecTByIOWUIMMH (ba3samu. Ilo Mepe ncuesHOBeHHA 
pa3JIHYHA Mey (PasaMH YMeHbDIIaeTCA WH MNOBEPXHOCTHOE HATAKEHHE 
Ha rpaHHue ()a3, WpesppallladCb B KPHTHYeCKOH TOUKe B HYJIb 


tx = 0 (77) 
re /—-NOBeEpXHOCTHOe HAaTAKEHHE., 

J] MpaBHAbHOH OWeHKH POJIH MOBEPXHOCTHbIX ABJICEHHH B KpH- 
THYCCKHX ABJICHHAX CJICELYET YKa3aTb, 4TO HE TOJIbBKO MOBEPpXHOCTHOE 
HaTADKeHHeE PaBHO HVJIO B KPHTHYECKOH TOUKe, HO KH MpOH3BOLHAaA OT 
NOBEPXHOCTHOrO HaTHRKCHHA NO TeMWepatType IpH YCJOBHH pdaBHO- 
BECHOrO COCVINECTBOBaHHA (pa3 TOKE paBHa HYyJNO B KPHTHYeCKOH 
TOUKE 

: Q ‘ . 
(| = 0 (78) 


OT /cocyul., K 


\ 


TlopepxHocTHoe HaTAKeHHe Ha TpaHHlle KUAKOCTb—HACHIWICHHbI 
nmap B OMHOKOMNMOHEHTHOH CHcTemMe mepesaeTca BOH3H KPHTHYeCKOH 
TeMMepaTypbl TPO. KeHHIM ypaBHeHHem™ 


b | 

T= gp (Pe — TP (79) ! 

Jlna cayyan AByXxctba3Horo paBHOBeCHA B ABYXKOMNOHEHTHOH CH- | 

cTemMe ypaBHeHuHe (78) MOKHO JOKa3aTb TEPMOAMHAMHYeCKH. SanHem 
Awl‘: 3TOTO H3BeCTHOe ypaBHeHue [n66ca! 


ay — SodT —— V5¢1) dp. (80) 


roe S»—H30bITOK 3HTpoMHH; I'y;;)—H30bITOK BTOpOrO KOMIIOHEHTA; 
o6e BeHUHHbI JaHbl Ha CHHHILY NOBepxXHocTH w. TloBepxHocTb pa3- 
lela MexKLy (ba3aMH WpoBewena TaKHM O6pa30M, TOO! H3ObITOK Mep- 
BOO KOMMOHeEHTa Obl PaBeH HYJIIO. 

B KpHTHYeCKOH ToUKe 





Sie! = oe Vey, R= 


Y 
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Hudpepenunpopanne ypasnenua (80) (no TemlepaType BAOMb No- 
rpaHHynouw KpHBoH T—N, 4 pH nocTosHHOM J[aBJICHHH) Laer: 
/ 
x.) dee 
= = —s, —T a 8] 
sr P, cocym. i #(1) | oT P, cocyul. ( ) 
IIpuroxuH*? yKa3an, UTO BBIUHCeHHe 3Ha4eHHA (Op2/0T) p cocyy, B 
KPHTHYCCKOH TOUKE 3aTPyAHeHO TeM, ITO B 9TOI TOUKe (ON2/0T) p cocym. 
npeBpallaetca B OecKoneyHocTs. Ho sro 3atpyqHenue werKo ycTpa- 
HHMO. JleHcTBHTebHO | 


f 


; 
es ss { 3 ma [O42 Ca (2) 
OT /P, cocyu. OT | P,No ONo }P,T\ OT }p, cocyul. 


IIpouspezenue (dp,/ON,)p 7 Ha (ON,/0T)p, cocym, B KDPHTHUeCKOSI 
TOUKE PaBHO HyJIO CormacHo ypaBHenuto (17). Torga LOGIOT ) Pesan. ae 
PpaBHO HyvIbo. 

IIpespamjenHe nMopepXHocTHoro HaTMKeHHA H NIpOH3BOXHOH OT 
MOBEPXHOCTHOrO HaTAMKeHHA NO TeMMepatype B KPHTHYeCKOH ToOUKe 
B HYJlb MPHBOAHT K OYEHb MaJIbIM 3HA4CHHAM MOBeEPXHOCTHOPO HaTA- 
*KCHHA BOAH3H KPHTHUeCKOH TOUKH. 

C OAHOH CTOPOHBI, OVeHb MavIble 3HayeHHA NOBEPXHOCTHOrO HaTs- 
*KCHHA BOIH3H KPHTHYeCKOM TOUKH CMOCOOCTBYIOT JIErKOMY B3aHMHO- 
MY AHCHEPrHpOBaHHIO COCYMECTBYIOUIMX (pas. C Apyro cTopoupy, 
W3-34 MaJIOM BeMYMHbI MOBEPXHOCTHOTO HaTS2KeHHA B3aNMHOe AHC- 
NeprHpoBanne (a3 oveHb MaJIO BAHAeT Ha UX TepMOAMHaMHUeCKHE 
CBOHCTBa. IlosToMy aBTOpbI He MOryT cCormacuTECA (OHH HMeWT B BUHAY 
TOMbBKO T€EPMOAMHAMHKY CHCTeM) C yTBep»xXAeHHAMH: «IlonmHOe Ka4e- 
CTBEHHOC OODACHEHHE KPHTHYECKHX ABAeCHHIL MOKeT ObITb aHO Ha 
OCHOBaHHH TIpeACTaBJIeHHH O Nepexofe BeulecTBa BOJIH3H KPUTHYeCKO! 
TOUKH B AHCHepCHoe COCTOAHHE HM JasIbHeHWero H3MeCHEHHA ero cTe- 
N€HH -MCHEPCHOCTH BIIOTb AO MOeKYAPHOH. 

MakcuMyM* pcex Tak Ha3bIBaeMBIX aHoMauuil (TeNOeMKOCTH, 
KOS@PULHEHTA TepMHyecKoro PacluHpeHHA, TepMHY4eCKOrO KoOaddu- 
IHeHTa HAaMarHHuMBaHHA HT. J.) COOTBeETCTBYeT TOUKe OOpauleHunA 
AMCHepCHOH CHCTeMBI, pH KOTOpOH AuCHepCcMoHHas Cpeqa (HH3Ko- 
TeMnepatypHad (basa) H AuCnepcHaa casa (BbICOKOTeMHepaTypHaa 
(asa) MeHAIOTCA MecTamMny?4, 

CkayoK MpOuCXOAuT He B TOUKe oOpamenHa AuCnepcHol CHCTeMbI, 
4 B TOUKe MepeceyeHHA NOrpaHwyHoH KpuBoli**. TIpuynnol cKayKa 
ABJIACTCH HE OOpamenue AMCMepCHOH CHCTeMBI, a nepepacnpeesenne 
KOMIOHEHTOB I10 OAHY CTOPOHY NOrpaHH4yHOH KpHBOH pH H3MeHeHHH, 
HallpHMep, TeMIepaTypbl, TaBJIeHMA H OTCYTCTBHe Nepepacnpesenenua 
KOMIOHCHTOB MO Apyrylo CTOpOHY NorpanvyHoH KpHBol mp u3Mme- 
H€HHH TeMMepatypbl HW LaB.1eHHA. 

HesaBucHMo OT BCAKOH CBA3H MexKLy KPHTHYCCKHMH SBJICHHAMH 
HW MOBEPXHOCTHBIMH ABJICHHAMH, ABTOPbI CUHTAIOT MOMe3HbIM YKa3aTb, 





* IIpapuibHee «ckayoK» (aBTopbl). 
““ Wimewtca B BHAY TO.bKO KPHTHYCCKHE ABJICHHA, A HE PasoBble Nepexogyl 
BTOpOrO pojga. 
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yuTO OOpalleHHA J\UCNepCHOH CHCTEMbI BOOOILe He JOJKHO ObITb BOJIH- 
3H KpuTHYecKOH TOUKH. PaccMO1pHM Apyxda3Hoe paBHoBecHe KHI- 
KOCTh—lap B OfHOKOMMOHeHTHOH cucreme. Hyctb o6mui oObeM é 
apy X@a3Holi CHCTeMbI paBeH KPHTHYECKOMY oO6pemy. Korga mpy Harpe- 
BaHHH IIpH HOCTOAHHOM OOBeMe CHCTEMa OKAKETCH BOJIH3H KPHTH- 
yeCKOl (asbl, TO KOMHYECTBO KHIKOH (basbl Oy eT paBHO KOJIHUECTBY 
napoBolt da3sbl K ITO PaBEHCTBO OyweT coOMOAAThCA BIOTb AO Ha- 
CTYNJe€HHA KPHTHYeCKOH TOUKH. B6nu3H KpHTH¥eCKOH TOUKH OOBEMBI 
COCYIMECTBYIOWUX a3, KaK HW MpOuHe HX CBOHCTBA, MaJIO OTMUAIOTCA 
apyr OT Apyra, HW pasM4une HeMpepbIBHO HCuesaeT MO Mepe npHosH- 
*wKeHHUA K KpHTHuecKol Touke. TlosTomy BOAH3H KPHTHYeCKOH TOUKH 
OJKHO NPOMCXOAUTb B3aHMHOe ANCMeprApoBaHHe (ba3, a BOBCe He 
ACK JOU Te bHOe ANCHeprupoBaHue OAHOH (pasbl B Apyrou. ITO B3aHM- 
Hoe qucHeprupoBaHHe (a3 OyAeT COXpaHATbCA BIVIOTh AO KPHTHYC- 
CKO TOUKH H HCUe3HET B Heli BMeCTe C HCYe3HOBEHHEM ABYX (a3. Utax, 
pu nepeceveHHu lorpaHHUHOM KPHBOH B KPHTH¥CCKOH TOUKE, 3aKaH- 
YHBAIOLLeH PABHOBECHE AUAKOCTb—Map B OJHOKOMIOHEHTHOH CHCTeME, 
oOpaujeHHA QHCMepCHOK CHCTeMBI IIPOH3OHTH HE MOMKET, CKAYOK KE 
c, TeM He MeHee NpOHCXOAHT. 

Eme ofHo 3ameyanHHe. Ecun fake lo KAKOU-TO HEMOHATHOH TpH- 
une OOpalleHve AHCMepCHOH CHCTeMbI H mpow30hseT, TO OHO He 
JOMKHO COMPOBOXKAaTbCA CKAYKOM, TaK Kak XapakTep MOBePXHOCTH 
pasfema Mexk/y tasaMH He H3MCHHTCH BOJIH3H KPHTHYeCKOH TOUKH 
oT Takoro oOpalieHHaA. 

Tlo ofHOMY H3 ABYX AONYWIeEHHH, KOTOpHIE ObIIH CAesaHbl Mp 
BbIBOJe YpaBHeHHA JIA CKAaUKAa, axKe CHJIbHO PasBuTad MoBep XHOCTb 
pasfena MexAy ta3saMuv He BHNAeT Ha TepMOJMHAaMHYeCKHE CBOHCTBA 
CHCTeMbI, HallpHMep OObeM, TeMJOCOAepxKaHHe. TlosTomy JIYULUHM 
NOKa3aTeJIbCTBOM, eCJIH He COBEpuIeHHO HHYTORKHOH, TO BO BCAKOM 
cAyuae BTOPOCTeMeHHOH POH MOBEPpXHOCTHBIX ABJICHHH B TepMOJH- 
HaMHKe KPHTHYeCKHX ABJICHHH, CLYKAT MpeBOCXOAHAA KayuecTBeHHad 
H BMOMHE YAOBJIETBOPHTeIbHaA KOJIHYECTBEHHad Mepedaua SKCIEPH- 
MCHTAJIbHbIX JA@HHbIX YPaBHEHHAMH AIA CKAUKOB. 


O HeKOTOpbIX TeEOPHAX KPHTHYECKHX ABJICHHH 


B 3afauy HacTOAen CTaTbH HE BXOAHT HC4YepMbIBaIOWLN pa3soop 
3KCIECPHMCHTAIDHbIX H TEOPeTHYECKHX oulM60K, HAaKONHBIUAXCA HO- 
cne cmeptu A. T. Crometopa B yYeHHH O KpHTHYeCKAX ABJICHHAX?. 
C ono CTOpOHbI, TakOH pa3s00p oOKa3aJicA Obl MO HeEOOXOMHMOCTH 
BeCbMa OOIWIHPHbIM; C Apyrow CTOPOHbI, B HEM HeT OCcTpoH HeoOxo- | 
MMocTH Tlocie Toro, Kak kKsIaccHYecKad TeOpHA KPHTHYECKHX AB- | 
JIeHHH MOyuHsa MpAMoe MOATBEpKACHHE cBoeH cipaBeAJIMBOCTH. 
[lostomy aBTOPbl COUN BOSMOAKHbIM OFPaHHYHTbCA HEKOTOPPIMH 3a- 
MeuaHHAMH. 

LleHTpaJIbHbIM TIYHKTOM TeOPHH KPHTHYECKHX ABJICHHH, Pa3sBH- ) 
paemolt Maiiepom®®, apaseTca Aonywenue, ITO MOrpanHyH@d KPHBan | 
(Hanpumep, P—v y OJHOKOMIIOHEHTHBIX CHCTEM, T—N, y ABYXKOMIIO- | 
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HEHTHbIX CHCTeM) 3€KaHYHBaeTCA HE KPHTHYeCKOH TOKO, a (MaTeMa- 
THUCCKH) TOPH3OHTAIbHOH MpAMOM KOHeYHOTO MpOoTAKeHHA. 

SKCHepHMeHTabHbIA MaTepHal, KoTopbIit Maiiep npHBoguT B 
NOATBep#KAeHHE CBOeH TeOpHH, BeCbMa HeyOenuTeneH. Hanuuue ro- 
PHSOHTAIbHOFO Y4aCTKAa KOHEYHOrO NMpPOTAKeHHA Ha NOrpaHH4Holi 
KPHBOH P—v y 9THJeHa*® qBAeTCA rpaBHTaLHOHHbIM 3:peKToM, a 
rlaBHOe, NPOTHBOPCYHT KOHEYHOMY 3HaYeHHIO CKauKa C, B KPHTH- 
4ecKOH TouKke 9TOrO BellecTBa. HaMune ropu30HTabHoro yuacTKa 
KOHEYHOLO NPOTAKCHHA Ha KPHBbIX p.—N, y CHCTEMbI TDHITHaAMHH— 
Boqa*’ CHOBAa MPOTHBOPe4YHT KOHEYHOMY 3HAYeHHIO CK@4KOB CP.No 
H (dv/OT)p,n, IPH Mepeceuenuu norpanM4Ho KpuBoli T—N, y 9Toft 
CHCTe€MbI B KPHTHUCCKOH Toke. 

KoneyuHble 3HaveHHA CKa4KOB MpH mepeceyenuu MorpaHHuHbix 
KPHBbIX B HX KPHTHUCCKHX TOUKAX, SKCIEPHMEHTAIbHO OOHapyKeux- 
HbI€e Y ABYX OMHOKOMMOHEHTHBIX CHCTeM H pAa ABYXKOMMOHEHT- 
HbIX CHCTEM (HO OOHAPyKeHHble BO BCeX CLYYaAX, KOrAa NPOH3BO"H- 
AMCb NofoOHble H3MepeHHa), JHUIaIOT Teoputo Maiiepa sBceobur- 
HOCTH. 

Iloka SkKCNepHMeHTaIbHO He OYAYT OO6HAapyKeHbI CKaUKH C GeCKO- 
He4HO OOJbIIMM 3HaYeHHeM IPH MepeceyeHHu NOrpaHHYHbIX KPHBbIX 
B HX KPHTHYECKHX TOUKAX, Ao Tex Nop TeopHaA Maiiepa He MomET Mpe- 
TEHJOBATb Jlawke Ha OFpaHHYeHHY!O TIPHMeHUMOCTD. IIpn 6eckoHeyHoO 
OOJIbINOM 3HaYeHHH CKa¥Ka, Kora NOrpaHv4yHan KPHBaA omKHA 
ObITb MapaOosloH He HWKE YeETBEPTOH CTEMeHH, MOAKHO XOTb apryMeH- 
THPOBaTb HEH30CKHOCTHIO OWIHOOK H3MePpeHHH, HE MO3BOAIOWLAX 
OTJMHYHTb NapaOosy Cc BbICOKHM (YeTHbIM) NOKa3aTeeM CTeENeHH OT 
MaTe€MaTHYeCCKH TOPH30HTaIbHOrO y4uaCcTKa MOrpaHHuHOH KPHBO!. 

ITapa6oua c HeYeTHBIM MoKa3aTeseM CTenmeHH BOOOMIe HCKsIOUeHA 
KaK ypaBHeHHe NOrpaHHyHOK KPUBOH B OKPeCTHOCTH KpHTHYeCKOL 
TOUKH. 

Jina paBHOBeCHA >%KHAKOCTbh—ap> B OJHOKOMNOHEHTHBIX CHCTe- 
Max I’yrrenretim®* mpejioxKHs SMNWpHyecKoe ypaBHeHue AIA no- 
rpaHH4YHOH KPHBO [MMOTHOCTb—TemlepaTypa, KOTOpoe BONH3H 
KPHTHYeCKOH TOUKH MpespaulaeTca B ypaBHeuue (11), Ho C HeUeTHbIM 
nokasaTesem CcTeneHu (m—-1=3). Tlostomy smnupuyeckoe ypaBHeHue 
lyrrenrelima, Xopouwlo mepefatoulee 2KCNepHMeHTAabHbIe aHHBIe 
BAaH OT KPHTHYECKOH TOUKH, BOH3H KPMTHYeCKOH TOUKH ABJIAeTCA 
COBepleHHO OWHOOUHDIM. JIA TaKHX BeUIECTB, KaK JBYOKHCb yruie- 
powa WM STHIeH, ypaBHeHHve TyrrenHreiMa fBaxKIbI OWHMOOUHO, Tak 
Kak OHO TpeOyeT OeCKOHENHO OoMbUIOTO CKauKa C,, IPH TepeceyeHHH 
NOrpaHHuHOH KPHBOH B KPHTHYCCKOH TOUKe, ONbIT Ke COHAPyKUBaeT 
CKaYOK C KOHeUHbIM 3HayeHnem. 

[lumm’® TakxKe owmOca, Korla Jia norpanuunoli Kpusolt T—N, 
BOIM3H KPHTHYeCKOH TOUKH AByxiba3sHOro PaBHOBeCHA XKHAKOCTbD— 
*KUAKOCTb B CHCTeMe NepdTOpMeTHIUAKIOreKCaH—4eTbIPex XJIOPH- 
CTbIM yraepod mpeqioKna ypaBHenne (20), Ho c HeEYeTHBIM MOKa3arTe- 
eM cTeneHH (r—I=3). Ecau game n3mepeHua oOHapyxKaT (B 4eM 
ABTOPbI BECbMa CHJIbBHO COMHEBAIOTCA) OECKOHEYHO OObIIOe 3HAYeHHE 
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cxauxa [cp y,,. (6v/0T)p, ny.) pH mepeceyeHHu NorpanH4Hon KpHBO 
T—N, B KpHTH4¥eCKOH TOUKE STO CHCTeMbI, TO H Tora HeveTHBIK M0- 
Ka3aTeb CTCMeCHH ABJIAeCTCA UCKOUeHHBIM. IloKa3aTenb CTeMeHH B 
cayyae GecKOHedHO OONbWOrO CKaYKa MOKET ObITb PaBeCH YeTbIPeM 
wiv GoubieMy YeTHOMY HCY. 

LlenTpaIbHbIM IlyHKTOM TeOpHu O6OOULEHHbIX KPHTHYCCKHX ABJe- 

HHH, pasBuBaemon B. K. CemenyueHko”, sABIaeTCA JONYWIEHHEe oO 
TOKMeCTBe KPHTHYECKHX ABIEHHH WH CasoBbIx MepexosOB BTOPOro 
pola. OcHOBaHHeM K TaKOMY JOMYUIEHHIO CiTYKHT HamHuHe CKaYKOB 
KaK B KPHTHYCCKOH TOUKe, TAK H B TOUKE (pasoBnoro Mepexoa BTOporo 
poa. 

O6me mpHynHoOH CKa4¥KOB B OOOHX Cily¥aAX ABIAETCH H3MCHE- 

HHe CKauKOM yCJOBHH MpH NpOxowKAeHHH Kak Yepes KPUTHYECKYIO 
TOUKY, TAK H Yepes TOUKY PasoBoro Nepexosa BTOPOTO powa. Ho Ha | 
9TOM OOUIHOCTb H 34KAHUMBaeTCH, TaK KaK H3MCHCHHA COBEPIIeHHO | 
pa3sIH4Hbl B OOOMX Ciyyadx. KpHTHyeCKand TOUKa eKUT Ha rpaHue 
MexKIy IByxa3sHoH WM oOfHopasHoH o6mactamu. B TouKe da3zoBoro 
lepexofa BTOporo pofla CHMMETPHA BeMleCTBA MCHACTCH CKa4KOM, 
COCTOAHMe 2Ke CFO MCHAeTCH HelpepbIBHO’’. KpHTHYeCKHe ABJICHHA H 
(pa3oBble MepeXOAbI BTOPOTO Poa BOSHHKAIOT PasHUHO. Tlostomy He 
MOKeT ObITb H, MCHCTBHTeIbHO, HET TOXKMCCTBEHHOCTH M@KAY KPUTH- 
YeECKHMH ABJIGHHAMH H (pasOBbIMH MepexofaMu BTOpOroO pofa, a CYIle- 
CTBYeT JIHMIb YaCTHYHOe CXOACTBO. 

CnopecHan XapaKTepHCTHKa, Kak OHA jaHa Pu66com—CTouieTo- 
BbIM, CYIJHOCTH KPHTHYeCKMX ABJEHHH WH MaTeMaTHYeCKOE BbIpawKe- 
HHe 3TOH XapaKTepHCTHKH’ BMOMHE AaeKBATHBI. Kputuyeckaad (pa3a 
Kak MpefllenbHbIt cryyal AByxpa3sHoro PaBHOBECHA AOJDKHA o61alatTb 
OcOOeCHHOCTAMH, BCerga XapaKTepHbIMH JIA STOTO PaBHOBECHA. Oco- 
6enHocTh %Ke MoOoro AByxda3Horo PaBHOBeCHA B CHCTEME C JIOObIM 
KOMH4eCTBOM KOMIIOHECHTOB COCTOHT B TOM, 4TO B PaBHOBeCHOH ABYX- 
(pasHofl CHCTeEMe MO2KHO H3MCHATb SKCTCHCHBHBIC cBoncTBa—oOuly!0 | 
9HTPOMHIO CHCTeMBI, o6uni o6beM CHCTeMbI, OOMLHE AIA BCeH CHCTeEMbI 
uycna Mowell KOMMOHeEHTOB 6€3 H3Me€HCHHA HHTeCHCHBHbIX BeJIHIMH-— 
TeMMepaTypbl, WaBIeHHA H XHMMYECKHX MOTEHILMAOB KOMHOHEHTOB. 
Qry oco6eHHocTh AByxasHor paBHopecHolt cucTemp! Tu66c* wu no- 
JlOKHJ B OCHOBY TePMOAHHAMHKH KPHTHYCCKHX ABJICHHH" . 

Touka cba30Boro nepexoga BTOporo pola He BOSHHKAaCT H3 ABYX- 
(pa3HOrO PaBHOBeECHA; OCOOeHHOCTHIO, npucymeli WByxasHoMy paB- 
HOBeCHIO, OHA OOaaTh HE MOET, YPaBHeHHA KpHTHUeCKOK asl, 
BbiBezeHHBIe Tu66coM, K He HeMPHJIOXKMMBI. 
| B. K. Cemenyenko!! Ain BbIBOAa o6o6WLeEHHbIX YPaBHeEHHH, KOTO- 
pble OH CYHTaeT CIpaBeAIHBbIMH Kak AVIA KPHTHYeCKON *a3sbl, TaK U 
IIA TOUKH agoBoro Mepexosa BTOPOTO pola, MOMOKHA B OCHOBY Hem0- 
HATHOR JIA ABTOPOB AOMYMEHHE O NOCTOAHCTBE SKCTEHCHBHBIX CBOHCTB 
CHCTeMbI MPH H3MCHCHHA HHTCHCHBHBIX crohcts. Jia ABYXKOMIMO- 








* TepMomuHaMHKa KPHTHYeCKHX aprenuit no Pu66cy nompobuee, uem y [n66ca, 
u3noxKena y WM. P. Kpxyesckoro’. 
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HEHTHOM CHCTeMbI (Cyyal, KOTOpbI MbI, BCez 3a B. K. Cemenyenko, 
PpacCMaTPpHBaeM JIA MPOCTOThI) ypaBHeHHA TIpHHHMANT BHO: 


OV OV 

dV — (3), 2 + (i), ,a7 ae 
0s 0S 

dS = (35), WaP + (ar) e aT a @) 


re m—u4HCO MONCH KOMIOHeHTA. 

lnm XapaKTepHCTHKH KDPHTHYeCKOH (pa3bl, MpHHHMaeMoH Kak 
NpeWebHbIn CAyyah AByxX@a3HOTO paBHOBeCHA, CHCTeMa ypaBHeHult 
(83) oumm6o4uHa No TO NpHunHe, 4TO B Ipupose He CymecTByeT ABYX- 
(ba3HbIX PaBHOBeCHH B OAHOKOMMOHEHTHOH CHCTeMe, y KOTOPbIX MOXK- 
HO ObIIO Obl H3MEHATD LaBJIeHHe M TeMMepaTypy Np OAHOBpeMeHHOM 
NOCTOAHCTBe OObeMa H 3SHTPONHH. | 

CuctemMa ypaBHeHHi (83) ocTaHeTCa oOWH6OuHOH, ecmuH axe He 
CBA3bIBATb CYWHOCTh KPHTHYECKHX ABJeCHHH C OKOHYAHHEM AByx(pa3- 
HOro paBHoBecua. JleHCTBHTeNbHO, UTOOb! H3MCHEHHE MaBeHHA C 
TEMNepaTypOH MPH MOCTOAHHOM OObeMe HE COMPOBOKMaNOCh U3Me- 
HEHHEM SHTPONMHH, HeEOOXOAHMO, YTOObI TeNJOeCMKOCTbh Hp MOCTOAH- 
HOM OObeme Oba paBHa HyJO [(08/0T)y, » =cy/T 


Cy k a O (84) 


XOPOIMO 2K H3BECTHO, YTO Cy, x AAA KPUTHYeCKOH (ba3bl, 3aKaH- 
YHBaIOWeH PABHOBECHE 2KHAKOCTb—Map B OMHOKOMMOHeHTHOM cHCTe- 
M€, HM€€T OTJIHYHOC OT HYIA KOHEYHOe 3Ha¥eHHe. B TouKe ca3z0noro 
nepexofa BTOporo powa Cc, TORe HMeCT OTMHUHOE OT HYJIA KOHETHOe 
3HadeHHe. 

Tot (akT, 4TO H3 CHCTeMbI ypaBHeHu (83) BbITeKaeT KaK cue- 
CTBHe OlHOOUHOe ypaBHeHHe (84) MOKHO NOKa3aTb U BLIUHCICHHAMU 
B. K. Cemenyenxo"!, ecu ux JoBecTH Wo KoHua. B. K. Cemenyenxo, 


pean yYHKUMOHAIbHBIM ONpeAeMHTeb CHCTeMbI ypaBHeHHit (83), 
noJy4HJl ypaBHenne 


(83) 


(ar), 
OT /P 
CS af 85 
oP Tin 
C Apyrok cTopoubl, Xopolio H3BeECTHO TepMOJMHaMHYeCKoe ypab- 
HeHHe 
sr), 
OT |P, 
c,.—¢, = —Te" (86) 


i) 
oP Pon 
H3 conocrapnenua ypaBHennit (85) u (86) cnemyeT onpoBepraemoe 


SKCIEPHMEeHTaJIbHbIMH JaHHbIMH OWHOouUHOe ypaBHeHHe (84), cBuze- 
TeIbCTBYIOMlee OO OLIHOOUHOCTH HCXOAHOH CHCTeMbI ypaBHeHHH (83). 
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Cxayukuh (OE/OT)». ny (Cv, no),( OH/0T) p, n, (=v, no), (00/0T)p, ne 
H JPYPHX MpOv3BOAHbIX OOyCAOBJEHbI TEM, ITO B TOUKE, AIA KOTOPOK 
HAXOMATCA MPOH3BOAHbIe, YCMOBHUA MeHAIOTCA CKa¥KOM. Touka ve- 
“KUT, HallpHMep, Ha MOrpaHH4HOK KPHBOH (Pa3sOBOrO PaBHOBECHA HIM 
Ha KpHBOM (asoBbIxX MepexogzoB BToporo poga. bes H3meneHHa CKay- 
KOM YCAOBHH B TOUKe B HeH He MOryT MeHATbCA CKaUKOM 3HadeHHA 
MpOH3BOAHbIX. TlosTOMy JIMLJeHbI OCHOBaHHA paccyxKJeHHA O CKaUKe 
C, B roMoreHHOH o6acTH, WeKauleH BOMH3H KPHTH4YeCKOH TOUKH, 3a- 
KAHUMBAIOUeH PpaBHOBeCHe KHAKOCTh—llap B OJHOKOMMOHEHTHOH CH- 
cTeMe. 

Tlompoy Telia K paBHOBeCHOH AByXx*a3sHOH OMHOKOMMOHEHTHOM 
CHcTeMe IPH MOCTOAHHOM J{aBJIeHHH He CONMPOBOKAaeTCA H3MCHEHHEM 
Temnepatypbl (d7—0). Hostomy o6mlaad TeNOeMKOCTb Mp NOCTOAH- 
HOM JaBJICHHH PaBHOBeCHOH ABYX(a3HOH OAHOKOMIIOHEHTHOM CHCTeMbI 
(cp rer.) PaBHa 6ecKoHeyHOCTH. KputTuyeckad TOUKa Kak pee bHbIA 


cryuah AByxasuoro paBHOBeCHA OJIKHA o6mahaTb 3TOH %Ke OCO- 
OeCHHOCTBHIO 
lime, —> oo (87) 


P —> P, 
T > Ty 


3To ypaBHenHe Opiio yxKe u3BecTHO [u66cy'. 

B ofnotbasHow o6acTH BOJH3H KPHTHYeECKOH TONKH Cp JOJDKHO 
HMeTb, BCJICACTBHe HeMpepbIBHOrO H3MCHECHHA CBOHCTB CHCTeMbI, OUCHb 
SOoubUIMe 3HAYeHHA WH MO HeOOxoAMMOCTH («reoMeTpHYeCKOH HeOOxO- 
mumoctTu», Kak mucan A. I. CrometoB?) mMpoxoAHTb 4wepe3 MaKCHMYM. 
ABTOpbl NO3TOMY He MOryT pa3AeHTb YAHBJeCHHA, BbICKa3bIBaeMOrO 
B HeKOTOpbIX paOoTax MO MOBOAY KaHOMAJIbHOrOy xXOAa Cp BONH3H 
KPHTHYeCKOH TOUKH. Tlopa nepecTaTb Ha3sbIBaTb ABACHHA (B TOM YHCAe 
H CKAUKH IIPOH3BOAHbIX), KOTOPbI€ NOMHOCTbIO COracyioTcA C TeOpHed, 
aHOMaJIbHbIMH. 

Hapaky C nonbitkKaMH yBHAeTb CKaYOK MpOH3BOAHOH TaM, rae 
ero He MOro ObITb, Obl MPOCMOTPeHbI TaKHe CKAUKH TaM, re OHH 
peaibHo cywjecTByioT. Tak, KaHafcKve uccaeqopatenH'! | He OOHa- 
pYKMIM CKarKa C, B KPHTHYECKOM TOUKE STHJEHA, a FOMMAHACKHE HC- 
cneqopatTein'3—ckauka C, B KPHTHYeCKOH TOUKE JBYOKHCH yrueposa. 
TonmaHACKve MCCIeOBAaTeNH CUHTAIH, YTO MpOHCXOAMT pe3sKHH, HO 
HEMPepbIBHBIM POCT TeMJOCMKOCTH IPH MpOXoO*KAeHHH Yepes KpATHe- 
cKylo TOUKY. OHH Wake YCOMHHJINCbh B TIpaBHJIbHOCTH CBOMX KE BbI- 
uMCIeHHH? c, 10 MMH Ke MOTYYeHHbIM JanHbim P—v—T ia [By- 
okucw yraepoga®, Tonmanackuwe UccrefoBaTeH WH MpaBHJIbHO Bbl- 
YUACAAH H TOUHO H3MepAJIH, HO TOJbKO MpOCMOTPeJIH CYILeCTBOBaHHe 
cxkauka. TIloBHAMMOMY, OHH (OpMaJIbHO TOHAMM NOWOKeHHE O HeMpe- 
DBIBHOCTH CBOHCTB MpH MpOxXo*KMeHHK Yepe3 KPHTHYeCKy!O TOUKY. 

CyujeCTBOBaHHe CKa¥Ka MOET OBITb MOJHOCTbIO MOHATO, CCH TIpH- 
HATb OCHOBHOE MOJOKeHHE KWaACCHYeECKOH TEOPHH KPHTHYeECKHX ABIE- 
HUH: KpHTMYeCKan ctha3a MpesctaBiaer coOoH KOHeLL AByxda3zHoro 
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paBHOBecHA, Kora oO€ paBHOBeCHO COcylMecTByroUlve Cha3bl CTAaHO- 
BATCH TOXKAeCCTBCHHbIMH. [losTomy cyuleCTBOBaHHe CKa¥KOB B KPHTH- 
YeCKOH TOUKE ABJIACTCH YORCAHTEbHbIM JOKA3aTeJIbCTBOM CpaBeH- 
BOCTH KJlaCCHYeCKOH TeCOPHH KPHTHYeCKHX ABJICHHI. 


BblBojbI 


Jina nOATBepKACHHA MpPaBHJIbHOCTH KJIaCCHYeCCKOH TeOPHH KPpH- 
THYCCKHX ABJICHHH HEOOXOAHMO ObIIO NOABEPrHYTb IKCMeCPHMEHTAIb- 
HOH MpoBepke pxq Bompocos. HeoOxoAnMmo Oblo0 MpoBepHTb, BO-nep- 
BbIX, OCHOBHOe IIOJIOKEHHE TEOPpHH O TOM, 4TO KPHTHYeCKAH TOUKA ~ 
€CTb HMCHHO TOUKA, a He Lean OOWACTb COCTOAHHH, MH YTO OHA ABJAET- 
CA KOHUOM ABYXia3HOrO paBHOBecHs, rye CocyuecTBylouve (pa3b! 
CTaHOBATCA TO2XKACCTBEHHbIMH. HeoOxofHmMo OblWIO YCT€HOBHTb OJHO- 
3Ha4HO, Kakylo (OpMYy HMeIOT TOrTpaHHyHaA KPHBaA WM KpHTHYeCKAaA 
H30TepMa BOJH3H KPHTHYeCKOH TOUKH H, CJ€MOBATeEIbHO, KakaAd H3 
HPOH3BOQHbIX, HalpHMep, OT AaBJIeHHA 0 OODeMYy (IA OJHOKOMIIO- 
HeEHTHBIX CHCTeM) HIM OT XHMHYeCKOrO TOTeHWMaNa MO cocTaBy (AIA 
IBY XKOMIOHEHTHBIX CHCTeM), MepBOH HMeeT KOHEYHOe 3HayeHHe. 

Te TepMOAHHAMHYeCKHe COOTHOWCHHA KJaCCHYeCKOH TeOPHH 
KPHTHYeCCKHX ABJICHHH, KOTOPbI€ JaHbl AIH KPHTHYeECKOH TOUKH elle 
[n66coM BH KOTOpbl€ paCCMaTPHBaIOTCA H B COBPCMeHHOH TepMOMHHa- 
MHKe, BbIBEJCHbI [pH HEKOTOPbIX JOMYLICHHAX, CMpaBeAMHBOCTb KO- 
TOPbIX TAK%KE LOMKHA ObITb AOKA3AHA IKCIEPHMEHTAIbHO. Ota KacaeT- 
CH B NepBylo oyepefb peneOpexeHHA NMOBEPXHOCTHbIMH CHJIaMH. 
Mexiy TeM BOJIH3H KPMTHYeECKOH TOUKH, FAC MPOHCXOAKT CHAbHOe 
B3aMMHOe AuCHeprupoBaHHe (ha3, AaHHoe AoNyuleHHe TpeOyeT AoKa- 
3ATCIbCTBA. ITO OTHOCHTCA HW K TpPeANOJOMReHHWO, YTO KPHTHYeCKAA 
TOUKa He HMeeT MATeMATHYeCKHX OCOOeHHOCTeH H NorpanHynHasa 
KPHBad BOIH3K KPUTHYCCKOH TOUKH ABJIACTCA AHAIHTHYECKOH KPHBOH. 

TloO*KHTeJIbHOe Pelie€HHe 3THX BOMpPOCOB ylasloCb NOJYYHTb 
BCJIGACTBHE IIPHMCHEHHA HOBOFO MeTOAAa HCCMENOBAHHA—METOMA «CKAY- 
Ka» HeKOTOPbIX CBOHCTB CHCTeMbI IIpH mepeceyeHHH NorpaHHyHoHu 
KPHBOH B KPpHTHYeCKOH TOUKe. YpaBHeHHA, CBASbIBaIONIHe «CKAYOK» 
¢ dOpMOH NorpaHHYHOH KpHBOH, ObWIH BbIBeZeHbI B TOM M1peAMOoJO- 
*KCHHH, YTO KPHTHYeCKAA TOUKA He OOMAMaeT MATEMATHYeECKUMH OCO- 
OCHHOCTAMH HU TO ake CHJIbHO Pa3BHTaA MOBEPXHOCTb Me*K]y Co- 
CYINECTBYOULHMH (pa3aMH HE CKa3bIBaeTCA Ha HX TEPMOAHH. MHYECKHX 
CBOHCTBax. CopnafeHHe 3HaYeHHH CKaUKOB, BbBIYHCJICHHbIX MO 3THM 
YPaBHeHHAM, C 3KCIEPHMeHTaJIbHO H3MePeHHbIMH 3HaYeHHAMH CBHe- 
TENILCTBYeT O CHPABeAMHBOCTH CAeNaHHbIX JOMNYWeHHH. 

IKCHEPHMEHTAJIbHbIC AAHHbIe WOKA3aH, UTO CKAYKH NPOH3SBOAHBIX, 
ip MepeceyeHuu NOrpaHHyHOH KPpHBOH B KPHTHYeECKOH TOUKe, HMEIOT 
KOHEYHbIE 3HaYeHHA. CleqoBaTebHO, NMOrMpannynad KpHBan BOH3H 
KPHTHYeCCKOH TOUKH SABAAeTCA NapaOomoH, KpHTHYeCKan H30TepMa 
eCCTb KPHBaH TpeTbero NopAAKa, H NepBol Mpon3BOAHOH, OTMHYHOH 
OT HyJA (HanpuMep, OT AaBsJIeHHA 10 OOBeMY AVIS} OMHOKOMIIOHCHTHBIX 
CHCTeM HJIM OT XHMHYeCKOFO NOTEHUHaa KOMMOHEHTA M0 COCTaBYy AJA 
ABYXKOMMOHEHTHBIX CHCTeM), ABJIA€TCH TPeTbH MpOH3BOAHAaA. 


37 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


[IpH KOHe4HOM 3HaYeHHH CKayKa MpOH3BOAHOH Ha NorpaHwunol 
KPHBOH BOH3M KPHTHYeCKOH TOUKH He MOXKET CYUIeECTBOBAaTb [o- 
PH3OHTAIbHOrO YdaCTKa KOHEYHOTO NPOTAKEHHA, KaK 3TO YTBEPKAaeT 
TeopHa Maliepa. Ilostomy kputwyeckas TouKa, B KOTOpO 3aKaH4H- 
BaeTCA IByxa3Hoe paBHoBecHe, rae cocyulecTByoMlHe :asbl cTaHO- 
BATCA TOKACCTBCHHbIMH, JCHCTBHTeIbHO ABJIACTCA TOUKOH, a He Le- 
NOH oOOacTbIO CyLeCTBOBaHHA. | 

CkaykKH Mp MepeceyeHuu norpanuuyHoh KpuBol HM CKadKH Ip 
nepeceyeHHH KpHBOH (ha3oBblx nepexogos II poxa cymecTBeHHO pa3- 
auuarorcs. Bpio NoKasaHo, yTO ypaBHenusn Tn66ca, xapaKTepu3y1o- 
WH KPHTHYECKVIO (pa3y Kak TAaKOBy1O, HE MOryT XapaKkTepH30BaTb 
TOUKY (basoporo nepexoga II pona. 

OOuuM HTOrOM BCero HCCeOBaHHA ABAAeTCA MoATBepxKTeHueE 
CIpaBeIHBOCTH KaCCHYeCKOH TeOPHH KPHTHYECKHX sABIeHHH UH 
KOHKPeCTH3allHA e€€ OCHOBHBIX MOWOKeHHH. 
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Kanduoam xum, nayx [1], E. BOJIbIMAKOB 


CMAYHBAEMOCTb TBEPAbIX TEJI )KHAKOCTAMH 
B HIPHCYTCTBHH COKATbIX FA30B 


Coo6Omenue spropoe 


IKCHEPHMEHTAJIBHbIE JAHHbIE 10 CMAYUHBAEMOCTH TBEPAbIX TEJI 
JKAAKOCTAMH B MPHCYTCTBHH CKATbIX FA30B 


Msyyenuio NOBepXHOCTHBIX ABIeHHE NOCBAWIEHO OombWIOe 4HCAO 
HCCAEOBAHHH. OnnHako paOotp! B aTolt oOmacTH, KaK IpaBuslo, OTHO- 
CATCH K HCCN€AOBAHHAM TPH aTMocdepHom aBaenun. B cBa3n c wH- 
POKHM TIDHMC€H€HHeEM TeXHHKH BbICOKHX JlaBJI@HHH B XMMHYeCKOL u 
HeEPTAHOH TPOMbILWJIeCHHOCTH CBeLeHHA O NOBEPXHOCTHOM HATA XKeCHHH 
Ha rpaHHle KATKOCTbR—ra3—TBepOe TeIO HMEIOT HE TOMBKO TeOpeTH- 
yeckoe, HO HW OOubUIOe MpakTHyecKoe 3HayeHne. 

IIpuMenuB onucaHHylo panee MeTOJHKy!': 2, Mb MpoBenH H3yue- 


HHe CMa4HBaeMOCTH MeTAaJIJIOB KHAKOCTAMH (Ta6.. 1). 
Tabauya 1 


Cuctempi, H3Y4CHHbIC APH HCCNEXOBAHHH CMa4HBaeMOCTH TBEPAbIX TeJ KHAAKOCTAMH 
B HpHCYTCTBHH CKaTbIX Fa30B 


eS 
Bona, MeTa- 


HOM H CMa-| Boma H cMecb 























Boda W cMa30uHCe Macao Npu 304H Oe 80% rsmte- Boga mnpu 
AaBACHHH, amm Macao M3-3| PHHa +20% AaBsIeHHH, umm 
TBepaoe Teo ares npit Paes Tener 
1—800 I—100 1-60 |1—800ammu| 1-300 amm | j_g90] 10 
25° 25° 50° 25° 25° 25° 50° 2. 29" 
Hukenb , i, Ne | CeHy | CoHy | CO, — CoH, | CoH, | — — 
Xpom ..., N. — — CO. _ = = < = 
Kene3o — — — CO. Hs = — aes — 
Bpou3a , — | CsHy | CoHg | COs | Ho, No | CoHg | CoHy | — — 
Cepplii UYrVH No CoH, CoH, COs Hs CoH, CoH, ar = 
Crab 4 ar Nz — —_— CO, Hs aa — — —_ 
Crab 3)K-2 No = — CO. = —_ dus _ 
Crautb OAl-T Ns CH, CoH, CO, —— CHa CoH, — — 
FTapadun , —_ = — — Hy = No CO, 


B Haulux HCCJeLOBaHHAX OYHCTKY a30Ta BOMOpOa OT KHCMOpOsa 
MBI TPOH3SBOAHJIK MPH ATMOCPEPHOM aBJIEHHH M€]HO-aMMHa4YHbIM pac- 
TBOPOM. OuMMeHHbIN a30T (BOAOPOR) cobupaau B ra3sroubgsep, oTkya 
Ta3 MpOXOAH Yepes COCyA C AKTHBHPOBaHHbIM YreM WM XJOPHCTbIM 
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KaJIbILMeM, OCaKRCHHbIM Ha CHaHKa- ~™ b. 
ree, re ra3 OUMWAJICH OT apoB mMac- = — 
ja WM Bosbl. Tas xpanuaca Bpesep- §& eae 
Byape BbICOKOrO JaBJIeHHA. a = 
Jina O“NCTKH CHHTeTHYeCKOrO 93TH- 
seHa OT Maca ra3 H3 OalsoHa MpH 
MaBeHHH 30 amm npoxogus c HeOoNb- wo 2 
IUOH CKOPOCTbIO Yepe3 KOJOHKY, Ha- a 
NOJIHEHHY!O AKTHBHPOBaHHbIM yYrvieM a0 
MapkH AP-3, # nocTynaa B CTajbHoL es 
cOocy eCMKOCTbIO 1,3 2, OXMaxKTaemMbiil = 
TBEpAOH ABYyOKUCbiO yraepoga. Koryza +2 
TemllepaTypa cocyfa QocTurama MHHYC ae 
40—45°, uto cooTBeTcTBOBaO aBwe- NA = 
HHIO HaCbIMIeHHOTO Mapa aTHNeHa |4— = 
12,5 QMM, OTKPbIBaJIH yCTAHOBACHHBIH os 
Ha COCcy€ BeHTHb. ITHMCH H3 KOJIOH- e Ss tas 
KH C yriem AP-3 nocrynan Ha OKHDKe- °. SS 
Hve. Bpema oT BpeMeHH JocTyn 93Tu- Vv W 


JeHa Mpekpawanu, uToObl AaTb NOHH- 
3HTbCH TeMIepaType cocyyja, 3aTem 
BeHTHJIb CHOBA OTKPbIBaH. Ec nocae 
MHOFOKpaTHOrO NOBTOPeHHA 3TOH one- 
pallu J\aBsleHHe B OaNNOHe C ITHJICHOM 
He NafaloO, CUHTAIH, 4TO CTAaIbHOH Cco- 
CY. 3aNOJIH€CH XKHAKUM 93THJIeCHOM, H 





CoctaB AobaBoK 
e 


0,003 

0,055 
<0,03 
<0, 02 











WH COCTAB ME€T&JOB, KCNOJ!b30BaHHbIX AAA YSYYCHHH CMAa4YHBaeMOCTH DH BbICOKOM jlaBJICHHH 








Bporsa CUC (antudpukquonnad 5—5—5) conep Kaa culenyrouwe AOOaBkKH, %: Sn—4—6, Zn—4—6, Pb—4—6, Sb—0,5, Fe—0,4, Al—0,05, 


Npouecc CKHKEHHA Ipekpamaun. Co- aoe 0 
CY OTbELHHANH OT KOMOHKH C yraem As S 
HM yAaJAJIM CKOMMBLUHeECA B HEM HHeprT- = . 
Hbl€ yII€BOAOpOAL! NyTeM ucnapeHua aN 
YaCTH MKHAKOTO STHJIEHAa B aTMOCHepy. cs 3 
SakPbIBaJIH BEHTHJIb, BbIHHMAaJH 43 Tep- mond 
MOCTaTa cocyq H jlaBanH emy nocte- ed S, a 
N€HHO HarpeBaTbCs lO KOMHATHO! TeM- aS 
nepatypbl. JKHAKHH STHJIEH Hepex oxy eu 
B razoo6pa3Hoe COCTOAHHe, WH AaBenue mt A 
ON N 
B cocyyze gocTuraso 600—700 amu. soot 
lo moctynaeHua B ycTaHOBKy no | a t S, 
H3YYCHHIO CM@4YHBaeMOCTH 3STHJIEH 3 = ees 
CTaMbHOrO Cocyfa Mpoxosua yepes 3 eS 
KOJIOHKY, 3arpyHKeHHYIO CBEXKHM aK- = 
THBHPOBaHHbIM yruiemM MapKu AP-3. =| 5 
Tpetbio 4acTb *KHAKOH AByoKHcH 60) § | CC; 
yraepoxa ucnapsaav 43 GanoHa B aT- , Be x yb 
mMocibepy, OCTabHOe Hcnomb30BasIH z CHEN R 
Aa paGortet. Sb gon 2 am 
Jia OnbITOB NpuMeHsH OnsectHs- e cee 
aT BOJBI. me dee ae ee 


Ss 
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MerwsoBblit CIHpT JBaxKAbI O6e3BOX%KHBAIM CyJb(paTOM MEAH H Tle- 
peroHsanH. I]m0THOCTb ero pH 25° papuanacb 0,7857 e2/cm?. 

Cmas3ouHoe Macsio MapKuw M3-3 o4Manw OT Me€xaHHyeCKHX MpH- 
Meceli (PHJIbTpOBaHHeM; Bary MW JIeTyYYHe KOMMOHEHTHI yAanAH KUMA- 
yenHem mpv 100° nox BakyyMoM. II]noTHOCTb OUHINEHHOTO CMa3ONHOTO 
Maca paBHasach 0,8932 2/cm® npu 30°. 

Y WesbHbI BeC YHCTOFO PIHWepHHa, M3 KOTOPOrO FOTOBHaCh CMECH, 
pasen 1,246 2/cm® npu 20°, yaebHbIH BEC pacTBopa H3 80% (BeCOBBIX) 
rauuepHua nx 20% Boal coctapaaa 1,213 2/cm*® mpH 20°. 

XMMuYeCKHH COCTaB UCCJeCAOBaAHHbIX MeTAJIIOB TIpHBeeH B 
Ta6n. 2. 

Cpequne 3HaueHHA KpaeBbIX yIJIOB CMa4HBaeMOCTH, NOMYYCHHbIC 
43 BCeX NapaJVIeMbHbIX ONPeMeIeHHH, MPHBeACHbI B Ta6n. 3—14 wv Ha 





puc. 1—18. 
Tabauua 3 
CmMa4HBaeMOCTbh MeTaJJ0B BOJOH B APHCYTCTBHH CKAaTOrO BoR_Opona* npn 25° 
ET al Oe Oe en a i te ence 
Pp Bpou3a PKese30 CraJb 4 Ceppii wyryt 
- 2 
nee 9° | cos 9 @° | cos 8 §° | cos § §° | cos § 











It «| 89 0, 0087 85 0, 0828 79 00,1965 } 75 0, 2672 
100 97 |—0,1147 93 | —0,0538 88 0,0421 | 81 0, 1550 
200 10! j—0,1867 97 | —0,1274 92 | —0,0436 } 85 0),0872 
300 104 |—0,2391 | 100 | —0,1765 96 | —0,103] 88 0, 0363 
400 106 |\—0,2811 | 103 ; —0,2193 99 | —0,1518 | 90 | —0,0072 
500 108 |—0,3160 | 105 | —0,2532 | 10! | —0,1907] 93 | —0,0450 
600 110 |—0,3421 | 106 | —0,2798 | 103 | —0,2207 | 94 | —0,0754 
700 111 |—0,3653 | 108 | —0,3021 | 104 | —0,2432) 96 —0,1016 
800 113 |—0,3880 | 109 | —0,3256 | 105 | —0,2644 | 97 | —0,1262 


* B ra6nnle yKa3aHbi 3HAYeCHHA YrJIOB CMaYMBaHHA B UeNbIX Ppafycax, a BeWYMHbI KOCHHY~ 
COB COOTBETCTBY4OT TOAHOMY 3HaYeHMIO yrviOB B rpafycax WK MAHYTAX. 


SKCHepHMeHTaJIbHbIe TaHHbI€ MOKASbIBaIOT, UYTO CMAadHBaeMOCTh 
HHKevIH, XpoMa, cTaeH 4, DJK-2 u 3HA1-T, 6pou3bl, YMCTorOo *weNMe3a 
H ceporo 4yryHa BOJOH, CMa304HbIM MaCJIOM, METAHOJIOM H PpaCTBO- 
pOM riHWepHHa C BOAOM BO BCeX HCCMEMOBAHHbIX CyYaAX yxyAwaeT- 
Ca C yBeIHYeHHeM aBseHHA LTa3za (BOOposa, a3z0Ta, YrAeKHCAOFO 
ra3a H 3THeHa). HanOonpiuee aOcomIOTHOe 3HAYeHHe CMaYHBaeMocrTH 
HMeeT MeTaHOJI, 3aTeM CMa30uHOe Macsio. Kpaepow yro/l MeTaHova 
B IIPHCyTCTBAH CxKaTorO Wo 800 amm a30Ta COCTaBAAeT ANA HCCMERO- 
BaHHBIX MeTalmoB 13—24° u cmasouHoro Maca 21—46°. 

Kpaeso yrom BOAbI! NpH Tex %Ke YyCOBHAX COCTABAAET, 
B 3ABHCHMOCTH OT MeTana, 115—128°. 

B npucyTcTBuH xe cxKaToro oT | Ao 60 amm yrueKkuicnoro Ta3a 
MeTaHOJ| TIOJIHOCTbIO CMa¥HBaeT BCe HCCICMOBaHHbIe MeTAaJIVIbI. 

HM3 wcChelOBaHHbIX MeTAJJIOB CPpaBHHTeJIbHO XYALIy!IO CMa4dHBae- 
MOCTb HMeIOT 6pOH3a WH XPOM, OCTAJIbHbIe KE MCTAIbI BO BCEX CAYaAX 
HMeIOT OYeHb ONH3KHE MexKAy COOoH 3HaYeHHA KpaeBbIX YFJOB. 

IIpupoga rasa OKa3bIBaeT BJIMAHWE Ha CM@4YHBaeMOCTh HCCIeAO- 
BaHHBIX MeTassoB. M3ysenne cmMaunBaeMocTH Takoro rHApodooxoro 
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Apacbou yeon, 8° 


Mabnenue, xe/om? 


Puc, |. CmMaunpaemoctb MetTasJi0B BOZOK 
B IIpHCyTCTBHH CKaTorO BoO,opona MpK 
255 


/—6pou3a; 2—menes0; 3—Cr. 4; 4—cepbitt 


uyIyH. 


Apaetou yon, 8° 


SSSRRRR 





SS 


200 300 400 S00 500 700 800 500 O00 
Aabnenue, rzjcm4 


Puc. 3. CmaunBaeMOcTb MeTaJ10B BOJOL 
R MpHCyTCTBHH cxKAaTOTO a30Ta MpH 25°C: 


I--6ponH3a; 2—2xene30; 3—Cr. 4; 4—ceppiti 


4UyryH, 


NN 


ii 








rsh 

A a 

GQ MW WO BO 200 20 0 
Aabrenue, re/emé 


Puc. 5. CMayHBaeMOcTb MeTa/I0B BOAO B 
MpHCyTCTBHH CKaTOrO 3THJIeHa Mpu 50°C: 
{—6poH3a; 2—HukKesb; 3—cTanb OAI-T; 4—cepniit 


4YyryH. 












TY i Oe 
AC oer 
) ARS 
Pie eee i 
ak 0 Oe 0 






597g 200 300 00 JOO 600 100 E00 300 R00 


Mabrenue, resem? 


Puc. 2, CMayHBaeMOCTb MeTAaJIJIOB BOLOH 

B NpHCyTCTBHH CxKAaTOTO a3z0Ta NpH 25°C: 

i—xpom; 2—HukKelb; 3—cTamp OQAI-T; ¢—ctalb 
SDK-2 


yeoa, O° 


- 
vaher-e 


re 


oo 


id 
bes 


50 100 10 £90 250 KO 
Nabnenus, néfom 4 


Puc. 4. CMauHBaeMOCTb MeTAaJ1.10B BOZOK 
°Q 
B MIpHCyTCTBUH CKAaTOFO BTHIEHA Mpd 20°C: 


{—6pou3a; 2—nHHKeb; 3-—cTanb DAI-T; ¢—-ce- 
pbl4 4yryt. 


Npubo yeon O° 





GO W 20 3 90 0 be 
Auabrenie, ream? 


Puc. 6, CMayHBaeMocTb MeTa0B 
BOAOH B MpHCyTCTBHH CKaTOrO yr- 
neKucoro ra3a npu 25°C: 


{—xpom; 2—cTamp OMI-T; 3-—~cTanb 
DK-2; 4—nuKkenb. 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Sanitized Copy Approved for Release 2010/04/26 : CIA- RDP80T00246A043700350001 8 








& % 
~ © 
: aan Raed 
g S | 
. ceeeeue ae 
ao an a "7100 200 G00 400 500 G00 100 B00 SO W000 | 
Aabrenue,ré/emé Aabrenue,nefom | 


Puc. 7. CmaunpaemMoctb MeTa.10B BOOK = Puce. 


8. CMaU4HBaeMOCTb Me@TAJJIOB CMa- 
B NpHCyTCTBHA CoxKAaTOrO yrieKHCOrO ra- 


304HbIM MaC.IOM B HPHCYTCTBHH C#KaATOPO 


3a mpa 25°C: azoTa mpH 25°C: 
1. 6ponsa; 2 -uyryyH; 3g--Cr. 4; g-- wKeneso. f—-wKenb; 2--cTasis DIK-2 u SA1-T; 3—xpom. 
70 
60 
o 
= JO } 4 
S 4 x 
xX A S 
‘' S ~ 
$ = iS 
‘ 8 
10 © 





O 100 200 300 900 500 600 100 800 300 1000 


“o 10 £206 BO W@W 5G EC W 
Labrenue, xe fem é 


La brenue,rajcme 
Puc. 9. CmMauHBaeMOCTh MeTaWIOB CMa- Pue 
304HbIM M@CJIOM B MpHCYTCTBHH CKATOTO 3OUHbIM MAaCJIOM B MIpHCyTCTBHH C#KaTOrO 


azoTa mpH 25°C: yralekuc1oro ra3a mpH 25°C 
/. -6ponsa; 2--cepbii ayrys; 3--xKeste30; £---Cr. 4. {--xpom; 2-- ae ee aaa QK-2; 


_ 10, CmMauHBaeMocTb Me@TaaIOB CMa- 


2 2; 4—cTaJlb 


Kpaebou yeon, 8° 
Apachou yeon, 7 





CG 100 200 300 400 500 600 700 800 300 008 
Labnente, né/emé 


Labnenue, xéefom 


Puc. ||. CmauypaemocTb meta1toB cmMa- Puce. 
3OUHbIM MaC.IOM 8B TpHCyTCTBHH cKaTOrO 
yrieKHe.1oro raza mpH 25°C: 
{—6pou3a; 2-->Kene30; 3—cepbih “yryn; 4—Cr. 4. 


12. CvuaunpaemMocTb MeTaIJIOB CMa- 
304HbIM MaC.JOM B NpHCyTCTBHH CMKAaTOTO: 
pogopoga npu 25°C: 

{--6pousa; 2—mene30; 3--Cr. 4;  ¢—cepbit 

WVTVH, 
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pgebou yeah, 8° 


DQ 10 200 300 0 500 600 700 800 300 1000 


AaoneHue, xé/em? 


Puce, 13. CmaunBaemMoctTb MeTa.110B Me- 
TAaHOJIOM B IIPHCYTCTBHH CxKaTOrO BOJO- 
poga mpuH 25°C: 


1-—6poH3a; 2-- KEeNE30. 





Koaebou yean,8° 
g& 


00 
709 G0 400 S00 G0 700 B00 900 1039 
Labacrue, kofem® 


Puc. 15, Cmaunpaemoctb mapadilna 


a30Ta 


BOAOH B MPHCYTCTBHH C2KAaTbIX 
H BOZOpona npn 25°C. 
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Ss 
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G $0 WO 0 200 250 G20 
Aa brenia, nt/cme 
Puc. 17. Cmaunpaemoctb -MeTa.i.1OB 


pactsopom 80% raHuepHna ~- 20% 
BObl B MPHCyTCTBHH CxKaTOTO 9TH.1e- 
Ha mpH 25°C: 


2—HHUK@b; do ~CTAAb 
@ -cephlil GyryH, 


{—-6ponsa; 2911 -T; 








OG WO 200 HO 400 S00 600 700 &00 909 200 
AMaQBbNEHULE, Ké/eme 


Puc. 14. Cmaunpaemoctb MeTaL10B Me- 
TAHO.IOM B TIPHCYTCTBHH C&KaTOrTO a30Ta 
mipu 25°C: 

/-—Oponsa; Y—-mee30; 3- ceppit uyryH; 4—Cr. 4, 
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LObEHLE, Kefeme 
Puc. 16. CmauipaemocTb Mapaduka Bo,oH 


B MpHCYTCTRHH CKaTOrO Yr.1eKHC.1OroO raza 
mpH 25°C, 
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Aabnenue, xé/cmZ 


Puc. 18. CmauHpaeMocTb MeTa.1/l0B  pacTBo- 
rom 80% raHkepHia —- 20% BORAbI B MIpn- 
pyre cmaToro oriviena npy 50°C: 


oY —HHKeJIb} 3 —CTanb SXI-T; 
Uyryil. 


{—6poli3za 4 --Cepbitt 
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Hukewlp 

§° cos 9 

86) 0,0756 
95 |—0, 0886 
101 j—0, 185! 
105 |-—0, 2616 
108 |\—0, 3187 
112 |—0, 3678 
114 |—0, 4081 
116 |—0,4345 
118 |—0, 4708 

HuKesib 

§° cos 4 

57 | 0,5500 
60 | 0,5054 
63 | 0,4593 
66 | 0,4094 
69 ; 0,3510 
73 | 0,2854 
78 | 0,2054 








Cranb 3K-2 
6° cos 9 
82) 0,1435 
92 |—0,0277 
97 | —0, 1290 
102 |—0, 2008 
105 |—0, 2588 
108 |—0, 3049 
110 |—0, 3407 
111 |—0, 3651 
113 |--0,3975 





CmMa4HBaeMOCTh MeTaJ0B BOOM B IPHCYTCTBHH CxKATOrO a30Ta NpH 25° 








Cramb 9A1-T | 
8° cos 6 

83} 0,1205 
93 |—0 , 0508 
99} - 0, 1550 
103 |—0O, 2306 
107 |—0O, 2887 
110 |—0, 3353 
112 |—0, 3719 
113|—0, 3961 
116 |—0, 4305 





Xpom 
| «| cose 
89] 0,0175 
98 |—0, 1407 
104 | — 0,2349 
108 |—0/3131 
112|—0' 3746 
115|—0,4253 
117 |—0, 4566 
119 |—0, 4874 
121 |—0, 5113 








Bpox3a 





§° 


—0,0901 | 91 


—0, 2433 
—(), 3420 
—0,4173 
—0,4773 
—0,5277 
—0, 5628 
—0,5878 
—0,6225 


99 
104 
108 
112 
116 
118 
120 
122 


>Kene3o 


ee 


—0,5287 








Ctalb 4 
9° cos § 
87 0, 0494 
96 |—0,1045 
102 |—0, 1994 
106 |—0,2770 
110 |—0, 3393 
113 |—0, 3907 
116 |—0, 43805 
117 |—0, 4566 
120 |—0,4937 


CMa4HBaeMOCTb MeTaJJOB BOOM B NpHCyTCTBHH CxKaTOrO yreKkHcaoro raza NpH 25° 


Cranb S)K-2 
§° cos 9 
\ 

62 | 0,4724 
65 | 0,4220 
69 | 0,3646 
72 | 0,3028 
77 | 0,2290 
g2 | 0,1413 
88 | 0,0379 











Ctatp 3A1-T XPOM 

6° cos 9 9° cos 9 
70 | 0,3440 | 71 0,3214 
74 0,2800 | 78 0, 2097 
78 | 0,2146 | 84} 0,0970 
81 0,1508 | 91 |—0,0148 
85 | 0,0835 | 97 |—0, 1284 
89 | 0,0114 [104 |—0,2415 
94 |—0,0732 [111 |—0,3564 














Bpou3a 


cos 9 


—0,0043 
—0,0479 
—0,0959 
—0, 1449 
—0, 1922 
—0,2377 
—(0,2840 








>Kese30 


—_———— 








Cramp 4 

§° cos 9 

73 0, 2965 
76 0, 2504 
78 | 0,2022 
81 0, 1507 
84 | 0.1001 
87 0, 0480 
90 |—0, 0029 











Tabauya 4 
Cepbld ayryH 
6° cos 6 
83 0,1147 
93 | —0,0523 
98 | —0O, 1422 

102 | —0,2178 
106 ; —0,2800 
109 | —0,3297 
111 | —0,3653 
114 | —0,4001 
115 | —0,4226 

Ta6auya 5 
Cepplii uyrytt 
§° cos 9 
75 | 00,2588 
78 0,2079 
81 0, 1536 
85 | 0,0959 
88 | 0,0436 
91 j—-0,0145 
94 |—-0, 0683 
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Tabauya 6 


CmMa4HBaeMOCcTb MeTaJ10B BOOM B MPHCYTCTBHH CoKaTOrO 9THeHA 





bpou3a HHK€J1b Cr. DAI-T Cepnii uwyryH 


fi > 
Keicm2 


§° cos 9 §° 





cos § | §° cos 9 §° cos § 


t 
rr PPP le 


25° 
81 0, 1564 89 0,0145 88 0, 1271 86 0, 0200: 
25 108 | —0,3030 | 109 | —0,3210 | 106 j—0,2693 | 104 |} —0,2490 
50 120 | —0,5032 | 121 | —0,5133 121 —0,5218 | 115 | —0,4210 
100 135 | —0,7105 | 137 | —0,7166 | 136 |—0,7170 | 129 | —0,6830 


150 145 | —0,8230 | 144 | —0,8123 | 143 |—0,8037 | 139 | —0,7583 


200 153 | —O0,8925 | 150 | —0,8659 | 150 |—0,8568 | 146 | —0,8293 

300 161 | —0,9480 | 156 | —0,9137 | 155 [—0,9037 | 15} | —0,8720 
50° 

| 75 0), 2624 86 0, 0698 77 | 0,2200 80 | —0,1679 

25 98 | —0,1370 |} 101 | —0,1933 95 |--0, 0870 93 | —0,0516 


50 110 ; —0,3360; 111 | —0,3640 | 108 |—0,3130 | 104 | —0,2468 
100 125 |} —0,5736 | 124 | —0,5601 | 122 |—0,5247 | 117 | —0,4467 
150 135 | —0,7130 }] 132 | —0,6628 | 129 |—0,6300 | 123 | —0,5513 
200 143 | —0,7940 | 136 | —0,7208 ; 134 |—0,6890 | 127 | —0,6059 


300 150 | —0,8612 | 140 | —0,7673 | 138 {—0,7410 | 131 | —0,6500 
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Tabauua 7 
CmMa4yHBaeMocTb MeTas0B CMa304HbIM Maciom M3-3 B npucyTcTBAY CKaTOrO yraexHCaoro ra3a npH 25° 


— 


XpOM | 



























































p HuKkenb Ctamb SK-2 | Cratb DAL-T bponsa PKese30 CTaslb 4 Cepblii uyryH 
Keew® | yo | oosg | 6 | cos =| & | cosa | 6° | cosd Ibe. |. owes | Ws]. con | | cos@ | @ |  coss 
] 

| 11 | 0,9820 6 | 0,9944 6 | 0,9944 | 12) 0,9776 | 21 | 0,9315 13 | 0,9750 li |} 0,9796 12 | 0,9772 
10 11; 0,9806 7 | 0,9922 71 0,9929 | 13| 0,9749 ; 22} 0,9250 14 | 0,9703 12 | 0,9775 13 | 0,9750 
20 12 | 0,9787 8 | 0,9894 8} 0,9913 | 14; 0,9712 23 | 0,9182 15 | 0,9678 13 | 0,9750 14 | 0,9724 
30 13. | 0,9757 | 10; 0,9859 8 | 0,9894 | 15 | 0,9658 | 24 ; 0,9106 15 | 0,9648 13 | 0,9727 14 | 0,9692 
40 14} 0,9720 ; 11 | 0,9815 9} 0,9871 | 17] 0,9587 | 25 | 0,9038 16 | 0,9621 14 | 0,9700 15 | 0, 9667 
50 15 | 0,9667 | 12 | 0,9765 | 10} 0,9843 | 18) 0,9494 | 26 | 0,8955 17 | 0,9588 15 | 0,9674 15 | 0,9640 
60 16 | 0,9602 | 14} 0,9707 | 11 | 0,9808 | 20; 0,9372 | 27; 0,8890 17 | 0,9559 15 | 0,9644 16 | 0,9613 

Tabauya 8 
CMa4HBaeMOCTb MeTaJ10B cmMa304ubIM Macviom M3-3 B mpHcyTcTBHH CKaTOrO a30Ta MpH 25° 
p | HunKevt | Cratb SK-2 | _Crasib IA1-T Xpom Bpoxu3a | PKee30 CtTastb 4 Cepbl 4yryH 
BOONE | §° cas § §° | cos 6 | 4° | cos § 6° cos § Q° | cos 4 | 6° cos 8 g° cos § g° | cos § 

L | 30 | 0,8638 | 25 1 0,9070 | 25) 0,9100 | 22 | 0,9262 34 | 0,8274 | 23 | 0,9228 | 21 | 0,9346 | 24) 0,9165 
LOO | 33 | 0,8418 | 28; 0,8802 | 28 | 0,8856 | 25 | 0,9068 36 | 0,8081 DAY OU GI bd! |) 1 22. 059272 25; 0,9063 
200 | 35 | 0,8184 | 3 | 0,8565 | 30 | 0,8634 | 27) 0,889] 38 | 0,7907 |; 25 | 0,9063 | 23] 0,9194 | 26] 0,8955 
300 | 37 | 0,7960 | 34} 0,833] | 33 | 0,8408 | 29 | 0,8700 | 39 | 0,7735 26 | 0,8988 | 24} 0,9130 | 27) 0,8870 
400 | 39 | 0,7735 | 36} 0,808! | 35} 0,8188 | 32 | 0,8524 | 41 | 0,7547 97 | 0,8910 | 25} 0,9063 | 28 | 0,8788 
500 | 41 | 0,7518 | 38 | 0,7853 | 37 | 0,7973 | 34 | 0,8327 | 42 | 0,7392 28 | 0,8843 | 26 | 0,8994 29 | 0,8704 
600 | 43 | 0,7294 | 40 | 0,7614 | 39) 0,7744 | 36} 0,8135 | 44] 0,7224 | 29) 0,8774 | 27, 0, 8930 30 | 0,8623 
700 | 44 | 0; 7138: 42 | 0, 7421. 4-4) 10,7564 | 37 |. 0, 7955 || 45). 0, 7061 30 | 0,8704 | 27 | 0,8870 31 | 0,8557 
800 | 45 | 0.7040 | 43 | 0,7284 | 42! 0,7436 | 39 | 0,7810 | 46} 0,6916 | 30} 0,8660 | 28 0,8830 | 321 0,8496 
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Tabauua YY 


CmaunBaemMocTbh MeTaJA0B-.CMa304HbIM MacJiomM M3-3 B npHcyTcTBHH 


cKaTOrO BOLOpOora NpH 20° 











4 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Bpousa Keneso Cramp 4 | Ceppifi uyryn 

ce — oe | coe . | 
g° cos 4 6° cos § §° cos § | g° Jr fim fo fie fe fie te | cae cos 4 
l 26 ), 8955 15 0, 9640 14 0,9700 13 0,9744 
100 27 ), 8914 16 0, 9588 Id +. 0,9650 14 0, 9696 
200 27 0, 8870 be 0, 9537 16 0, 9600 15 0, 9648 
300 28 0, 8830 18 0, 9487 17 0, 9550 16 0, 9600 
400 28 0, 8788 19 0, 9441 18 0, 9497 17 0, 9550 
500 29 0,8753 20 0, 9392 19 0, 9450 18 0, 9511 
600 29 0,8719 21 0, 9346 20 0,9400 19 0, 9465 
700 30 0, 8689 21 0, 9300 20 0, 9352 20 0,9421 
800 30 0), 8660 22 0), 9255 21 0, 9304 20 0,9377 

Tadauya 10 








Cma4uHBaeMOCTb MeTAa.IIOB MeTaHOJIOM B NpHCyTCTBHH CKaTOrO BOAOPOa MPH 25° 











bponsa 2Ke.ne30 Crab 4 Ceppiii uyryn 
n 2m? 
7 cos § econ cos 9 8° cos 4 a° cos 4 
| | 
| | | 0,9997 1 ,0000 
100 6 | 0,9946 | 1 iq (0), 9997 
200 10 | 0,9863 | 2 } 0,9991 
300 12 | 0,9788 | 4 | 0,998! 
400 14 0,9703 | 5 | 0,9968 | O } 41,0000 ; 8 | 1,0000 
500 16 | 0,9625 | 6 | 0,9952 
600 17 | 0,9550 | 6 | 0,9941 
700 19 | 0,9469 | 7 | 0,9920 | 
su0 | 20 | 0,9397 8 | | 


Tpyap PMAT, spin. V 


GO; 9901 
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Ta6auya 1] 


CmMa4HBaeMOCTb MeTaJJIOB MeTaHOJOM B NPHCYTCTBHH CxKaTOrO a30Ta NpH 25° 











Bpousa Keste30 Cranb 4 Ceppit wyryx 

6° cos 4 g° | cos § §° cos 6 §° cos 4 
i 5 | 0,9965 2 | 0,9994 0 | 1,0000 0 | 1 ,0000 
100 9 | 0,9872 4 {| 0,9978 1 | 0,9999 | 2 | 0,9996 
200 12 | 0,9773-| 6 | 0,9954 2 | 0,9994 4 | 0,9978 
300 15 | 0,9663 7 | 0,9922 3 | 0,9986 6 | 0,9952 
400 17 | 0,9553 9 | 0,988] 4 | 0,9978 7 | 0,9920 
500 19 | 0,9430 | 11 | 0,9832 5 | 0,9965 9 | 0,9880 
600 21 | 0,9314 | 12 | 0,9777 | 6 | 0,995! | 10 | 0,9838 
700 23 | 0,9216 | 14 | 0,9724 7 | 0,9934 | 12 | 0,9793 
800 24 | 0,9112 | 15 | 0,9662 | 8 | 0,9914 | 13 | 0,9744 

Tabauya 12 


Cma4¥HBaeMOcTh NapadHHa 3020/4 B MpHCyTCTBHH CKaTBIX ra30B npH 25° 








? A30T Bonopox : Yruekucbl# ra3 
§° cos § 6° cos 6 6° cos 8 
a es 
! 107 | —0,2880 | 105 | —0,2638 106 | —0,2680 
100 115 | —0,4258 | 111 | —0,3517 10 107 | —0,2892 
200 120 | —0,5006 | 114 | —0,4075 20 109 | —0,3153 
300 124 | —0,5566 | 117 | —0,4471 30 110 | ~—0,3458 
400 127 | —0,6028 | 119 | ~—0, 4763 40 112 | —0,3808 
500 130 | —0,6431 | 120 | —0,4993 50 115 | —0,4188 
600 133 | —0,6794 | 121 | —0,5181 60 118 | —0,460c 
700 136 | —0,7138 | 122 | —0,5349 
800 138 | —0,7475 | 124 | —0,5520 
50 
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Ta6auya 13 


CmMa4uHBaeMOCTbh MeTaJJI0B pactsopom 80% ranuepHHa +- 20% BOWbI B MpHC YTCTBHH 
CKaTOrO 9THAeHAa 














p Bpou3a Hukenp CTtatb IN1-T Cepbii wyryx 
Keicm2 
: 6° | cos 8 6° | cos 9 g° | cos 6 6° | cos 6 
25; 
] 75 Q, 2524 86 0, 0628 82 0,1443 77 0,2278 
25 93 | —0,0430 | 108 | —0,3070/ 103 —0,2250 | 100 | —0,1730 


50 108 | —0,3000 | 121 | —0,5120} 117 —0,4559 | 114 | —0,4010 
100 127 | —0,6047 | 135 | —0,7010 | 130 —0,6446 | 128 | —0,6110 
150 140 | —0,7695 | 140 | —0,7607 | 136 —0,7213 | 134 | —0,6970 
200 149 | —0,8563 | 142 | —0,7861 | 139 | - 0,7540 | 137 | —0,7343 


300; 154 | —0,8946} 144 | —0,8111 | 141 —0,7780 | 140 | —0,7533 
50° 
I 72 0,3125 83 0,1147 82 0, 1371 76 0, 2356 | 
25 86 0,0765 97 | —0,1289 94 |—0,0756 89 0,0130 
50 96 | —0,1075 | 108 | —0,3100 | 104 |—0,2355! to! —0, 1850 
100 114 | —0,4117 | 121 | —0,5100] 117 —0,4526 | 115 | —0,4210 
150 128 | —0,6114 | 128 | —0,6150 | 125 ~—-0,9790 | 124 | —0,5530 
200 138 | —0,7480 | 132 | —0,6708 / 130 —0,6463 | 129 | —0,6253 


300 140 | —0,7707 |} 136 | —0,7128 132 |—0,6728 | 132 —0,6713 














Tabauya 14 
CmMa4HBaeMOCTbh MeTAaJJIOB CMa304HBIM MaCOM M3-3 B npHcyTcTBHH CxKaTOrO STHAeHAa 
Pp Bpox3a HukKesnb Cram 901-T Cepbii 4yryx 
Ke/cm2 
6° | cos 8 ° | cos 6 6° | cos 8 a° | cos 6 
25° 


25 | 0,9080 ; 29 | 0,8762 } 23 } 0,9210 1 17 | 0.9575 

25 23 | 0,9230 27 | 0,8942 | 20 | 0,9380 | 15 | 0,9640 
50 20 | 0,9380 | 24 | 0,9125 | 18 .| 0,9533 | 14 | 0.9714 
100 15 | 0,9665 | 18 | 0,9516 | 10 | 0,9859 | 10 | 0,9846 

50° 

! 10 | 0,9855 | 24 | 0,9148 } 19 | 0,9431 | 16 | 0,9608 

25 9 | 0,9880 | 22 | 0,9277 | 18 | 0,9527 | 15 | 0,9668 

50 7 | 0,9920 } 20 | 0,9416 | 16 | 0,9638 | 12 | 0.9780 
100 4 | 0,9970 14 | 0,9702 9 | 0,9877 | 8 | 0,9915 
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NosBouAeT AYUUe VYCTAHOBUTb 3aBHUCHMOCTb 


CMAYHBaeMOCTH OT AaBJIeHHA KH NpHpoAbl rasa (ra6n. 15). 
3uauenna KpaeBbIx yrioB (TaOJI. 15) yMeHbUIaloTCH B 3a4BHCHMO- 
CTH OT MpHposAbl raza B NOpAAKe: yPeKHCAbIA ra3-—a30T—BOOpOd. 


Tabauya 15 


CmMauHBaeMocTh napadHHa BO- 


OH B NPHCyTCTBHH CKaTbIX 
ra30B mpH 25° 





Kpaespow yroul CMa4H- 
BaeMOCTH, 


Uem MeHee vfeaeH ra3, TeM ObicTpee 
yxyMulaeTCA CM@4YHBaeMOCTb C yBe/HUe- 
HHem gaBseHHa. TlostoMy MOMXKHO OMKH- 
JlaTb 3HAUHTebHOTO H3MCHeCHHA CMadH- 
BaeCMOCTH MeTAJIJIOB »KHJKOCTAMH B IpH- 
CYTCTBHH CKaTbIX yIseBOAOPOAOB. ITO 


HONHOCTbIO TOATBeEpxKAaeTCA HCCMEMOBA- 
HHeM CMauHBaeMocTH OpOH3bl, CTaJIH 
SAi1-T, uwyryHa HW HMKeJA BouOH H pac- 
TBOpOM ryIHLepHHa C BOAOH B MpHcyTCT- 
Buu cxKatoro oT | go 300 amm oHOro 
43 T1pescTaBHuTeeH yrJieBolOpOAOB—9STH- 
nea npuH 25 u 50°. 

CMauHBaeMOCTh HCCJIe€JOBaHHbIX MEeTAJJIOB BOMOH HW pacTBOpOM 
ravuepwna B Bose C YBeJIMYeHHeM WaBeHHA 3TumeHa fo 300 amma 
yxyAaeTca MOUTH B [Ba pasa (ra6n. 5 uw 13, puc. 4.4 17). Suavenua 
_KpaeBbIX yIvIOB B MpHCyTCTBHH C/KATOTO AO 300 amma aTHNeHa, B OT- 
jwuuve OT HX 3HaYeHHH B MpHCyTCTBHH CKATHIX a30Ta H Bofoposa 


(ra6n. 3 u 4), MocTHratoT 155—160° (Ta6n. 16). | 
Tabauyau 16 | 


CMa4HBaeMOCcTh MeTasAOB BOOK B MPHCYTCTBHH CKATDIX ra30B pH 25° 
(B rpanycax) 


Kejcme 





co. | Ny | He 


l 106 | 107 105 
60 118 } 113 } 109 
800 138 | 124 





Bpou3a HukKesIb | Cranb 9A1-T | Uvryn 
Ta3 Jlapsenne, K2'cm? _ 
(| | a0 | 1 | oo | sw] + | oo | soo] 1 | oo | 300 
Srunen . .. .| Sl | 124| 161 g9 | 125 | 156 | 83 | 123 ) 155 | 86 | 120 151 
Yraexucapa ras} 90 | 107| — 57 | 78| --| 70] 94; —| 75] 94) — 
Asor ... ..| 95] LOL} 115 g6 | 921105; 83} 894103] 83 91 | 102 
Bonopoh... - 89} 95] 104} — | —j}; — 4 —-— {| 7] 7 75 | 78) 86 


TakuM 06pa30M, ip OMHHX H TeX 2%Ke YCOBMAX STHJeT 6oIbILe 
pyrux Ta30B YMeHbIlaeT CMayHBaeMOCTb HCCJi€@OBaHHbIX MeTAJIJIOB 
BOOM WIM paCTBOPOM FIHIepHHa B BOAE, IPH 3TOM META CTaHOBHTCS 
MOUTH NOMHOCTbIO HECMa4HBaeMbiM. 

C ToppIeHHeM TeMHepaTypbl CMa4YHBaeMOCTh MCTAIJIOB B HCCC 
JOBaHHBIX HaMH CulyyadX YBeHYMBACTCH. YmenbuleHwe Kpaepor: 
yryia C MOBBILIeHHeM TeMIIepaTypbI OT 25 no 50° cocTaBixaeT AIA BO/bI 
6° mp WaBeHHH STHJeHa 1 amm u 16° npw gaBneHnu 300 ama. 

Za HCKIIOYeHHeM OpOoH3bl, CMaYHBaCMOCTh METAIJIOB CMCCbIO H® 
80 pec. vacTell rmmuepHua u 20 Bec. ¥aCTeH BO/bI IpHOmMKaeTCcA K 
CMANHBAeMOCTH 4nCTOH BOosoH (Tadn. 17). 

Uccnefopanwe CMauHBaeMocTH OpoH3bl, HHKeAA, CTalH SA1-T 
W ceporo WyryHa CMa304HbIM MaCJIOM B IIPHCYTCTBHH CKAaTOTO STHNCHA 
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Tabauya 17 
CMa4HBaeMOCTb MeTAJWIOB 2KHJKOCTAMH B NPHCyTCTBHH CKaTOrO aTHAeHa NpH 25° 
(B Tpayycax) 














Bpou3a | Hukesib | Crab 3911-T | Ceppifi ayryH 
JR AROCTH : jlapneHue, ama 
1 | a | a | a | 1 | vw | a | 2s 
Uucran Boma... .. 81 108 89 109 83 105 89 104 
80% ranuepHua -}-20% 
BOJbI oe 4 To 92 88 108 82 103 77 100 
Uncrplt riHepHy . . . 63 84 70 82 67 86 iz 86 


ObIIH NpoBexeHbl HAaMH JHWb Zo 100 amm. VUntencusnyw pactBopn- 
MOCTb CM@304UHOrO MaCJld B CKAaTOM 3THVIeHe BBUe 100 amm Mb 
MOIFJIH HaO/OaTb Ha 9KpaHe NIpH HaHeCeHHH KallW Maca Ha MOBepx- 
HOCTb oOOpa3ija MeTasua. EcaH kamlJiio CMa304uHOrTO Macua 
ObICTpO HaHeCTH B MpHcyTcTBHH cxkaToro Bolle 100 amma 
STHJICEHAa HA MHOBEPXHOCTb OOpaslia MeTanma, TO HaOmomaeTca 
ABJICHHE, AHANOTHYHOE NMOBEJEHHIO KHAKOCTH, HaHeECeHHOH Ha ropA- 
uyiO IWIHTY: 2*KHAKOCTb COOHpaeTca B WIAapHK, MepemewjaeTca no Mo- 
BePXHOCTH H ObICTpo ucnapsetcn. Ecuim xe Kalo MaCla HAaHOCHTb 
MeJJICHHO, TO OT NOBEPXHOCTH BHCALIeEH Ha KOHYHKe KanwJapa Kall- 
HM OyYpHO OTZeNAeTCA MACIO, KOTOPOe B BHe TYMaHa ONycKaeTca Ha 
NOBEPXHOCTb OOpasila MeTaJIa H CMOTPOBbIX CTeKOJ, NOKPbIBad UX 
MaCJIAHOH pocoH. 

He WCKa@104eHa BO3MOKHOCTh, YTO Napbl MACJla, paCTBOPeHHOrO B 
STHJCHE, BO3ACHCTBOBAIH Ha MOBEPXHOCTb HCCJIeAyeMbIX MeTAJIJIOB 
HM Npv AaBsenHH HwxKe 100 amm, B ocoOeHHocTH npH 25°, ucKaxKaH 
npWBefeHuble B TaOn. 14 WaHHbIe O CMaYHBaeCMOCTH MeTAJJIOB CMa304- 
HbIM M@CJIOM B IIPHCYTCTBHH CKAaTOrO JTHeHA. 


BbiBojbi 


|. [Ipopeqeno ucceqoBpaHHe (merowom BH3YaJIbHOrO HaOsmOAeHUA) 
CMaYHBaeMOCTH TBEPAbIX Te %KHAKOCTAMH B TIIpHCyTCTBHH CKATbIX 
no 800 amm ra30B np Temnepatypax 25 u 50°. 

2. QKCNEPHMEHTAIbHO YCTAHOBJIeHO, YTO CMAUMBaeMOCTb MeTaJI- 
JIOB H NapadHHa *®KHAKOCTAMH BO BCeX HCCJIEQOBaHHbIX HaMH CAyYaAXx 
(ra61. 1) yxyquraeTca c yBemuueHHeM JaBeHHA raza. 

3. GQHAYCHHA KPaeBbIX YIIOB YMeHbINaIOTCH B 3aBHCHMOCTH OT 
NPHpOAbl ra3a B MOPAAKe STHMCH—yIrAeKHCJIbIN ra3—a30T-—-BOJOPOR. 
Yem menee HaeameH ra3, Tem Oonpule vxXyqUaeTCH CMaUMBaeMOCTh C 
JaBseHHem. 


JIutepatypa - 
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2,11nE. Boabuaxos, Tpyan PHAN, som. 1, Vocxumu3gzat, 1952. 

3. HT]. A. Pe6uuaep nu corpyanyKn. i3HnKO-xHMHA (PAOTAWHOHHDIX TIpoweccos, 
PocxHMH3z2aT, 1932. 
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Jloxmop xum, Hayx A. C, UHKVJIHC, A. H. KO®M AH 


®A3OBbIE PABHOBECHSA B CHCTEME 
MEJHO-AMMHAUHbIA PACTBOP—OKHCb YIJIEPOAA— 
ABYOKHCb YIJIEPOA 


B «muTepaType HMeeTCA CpaBHHTebHO MA@JlO JaHHbIX O CBOHCTBAX 
M@J1HO-AMMHAYHBIX PACTBOPOB, Y KOTOPbIX POPMHATHbIM HOH 3aMeHeH 
KapOouaTHbIM. /laHHble 93TH HENOHbI MH OTHOCATCA, TaBHbIM o6pa3om, 
K PaCTBOPHMOCTH YHCTOH OKHCH yrvieposa B pacTBOpax C MaJIbIM CO- 
lep2KaHHeM Me, aMMHaka H AByOKHCH yruiepoya. BoubulHHCTBO pa- 
GOT MpOBeeHO MpH aTMOCHepHOM aBJIeHHH, YTO Take B H3BeCTHOH 
Mepe JIHIMaeT BO3MOXKHOCTH IIPHMeCHHTb MOJYYeHHbIC 34KOHOMePHOCTH 
B YCJIOBHAX BbICOKOrO AaBseHHaA. Bce 3TO BbI3BaO HeEOOXOAMMOCTB 
HCCJICLOBaTb TIpH BbICOKHX JaBJIeHHAX (Pa3sOBble PaBHOBeCHA B Kap- 
6OHaTHBIX pacTBOpaXx C Pa3JIHUHbIM COMepKaHHeM MeAH, AMMHaKa H 
JIBYOKHCH yrulepoma. 

Vsyuenn1o aGcopOuHuH OKHCH yrvlepoqa MeJHO-AMMHa¥uHbIMH pac- 
TBOPAMH C KapOOH@THbIM HOHOM MOCBALIeHb) Be padotTsi'’. 
Mx aBropbl puMeHAIH pacTBOpbl, CcomepxKamue ~0,7 MOJIA MeAH, 
~4 mona CO, u 7—8 Mose aMMuaka B JHTpe pacTBopa. ITH UCCcue- 
NOBaHHA MOKa3asH, UTO (POPMHATHbIM H KapOOHATHBIM PaCTBOPbI 3KBH- 
BaJICHTHDIX KOHIUCHTpalua UMeIOT OMHAKOBYy!O aOCcOpOLMOHHy!0 Cno- 
co6HocTb. Kosmnyectso aOcop6upoBaHHoh CO, Mo MHeHHIO aBTOpoOB, 
MPpONOPWHOHAMbHO KOHLEHTPalHH Me€AM W NOYTH He 3aBHCHT OT pojla 
AHHOHA. 

Kap6onaTuble pacTBOpbl 3HaYHTeJIbHO MeHee CTaOHJIbHbI H BbIJe- 
JIMIOT MeAb pH 60°, npHueM TeM HHTeHCHBHEE, eM OoVIbIUe WaBeHHe 
OKHCH yruepoma. | 

ViccsenopaHHe CMeWIaHHbIX COPMHaTHO-KapOOHaTHbIX PaCTBOPOB 
npopetu H. M. )Kasopoukos u B. T. Uarynasa’. Aptopbl uccnejo- 
BaJIH paCTBOpPbl, CosepxKapuine 1,5 MOA ONMHOBAJIeHTHOH MenH, 0,25 
MOJIA JIBYXBasICHTHOH MeqH, 8 MOJIEH AMMHaKa H OKOJIO 2 MouleH ABYOKH- 
CH yriepona B auTpe. JlaBmeHHe OKHCH yrueposa B STHX OMIbITAX JO- 
cTurasio 1,1 amma. 

ABTOpbl TaKXKe IIPHUWIH K BbIBOLY, YTO PaCTBOPHMOCTb OKHCH 
yriepoya He 3aBHCHT OT XapakTepa KUCJOTHOFO OCTaTKa H COOTHOLIE- 
HHA MexKLY topMHaTOM HW KapOoHaToM. PacTBOpHMOCTb OKHCH yrue- 
powa aBaserca (PyHKUHeH KOHLEHTPalWH OMHOBAeHTHOM MeJH B pac- 
TBOpe. . | 
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B page padot* > °, nocBAUleHHbIX B3@HMOJeCHCTBHIO OKHCH yrvie- 
pola C pa3JIM4HbIMH MeJHO-€aMMHaUHbIMH paCTBOpaMH, HMEIOTCA 
OTACJIbHbI€e YKa3aHHA Ha CNOCOOHOCTb KapOOHATHbIX PaCTBOPOB BBI- 
J@AATb MeTAIMHYECKYIO MOAb HT. ZF. , 


‘ 


Metoyvka WccJeqoBaHHa 


[list ucceAOBaHHA Pa30BbIX PaBHOBeCHH ObIa UCMOMb3O0BaHa YCTa- 
Hopka (pvc. 1). B cyxoH aBTtokmaB 1, @MKOCTh KOTOpOrO TOUHO H3- 
BeCTHa*, NOMaBaH OKHCb yruepowa, AaBMeHHe KOTOPOH H3MepaIH 
OOpa3lOBbIM MAaHOMeTpPOM 7. 






Spm Fe 










Puc. 1. YcraHopka JIA H3yYYeHHA (asOBbIX paBHOBeCHH: 


]—aBToK/laB,; 2,5—BeHTHIH; 3—TepMOCTaT, 4—IUKHB; 6,7—-MaHOMeTphI; 8&—ro- 
JIOBKa 3aTBOpPa; 9—I3JNEKTPONOZoOrpeBatewb. 


AsroksiaB / OblJI H30rOTOBJICH H3 HepxKaBeromeh cranu 1X18H9T 
HM CHaO>KeH 3aTBOPOM C HEKOMIICHCHPOBaHHOH MIoWlaybio’. B oTBepcTue 
rouOBKK 8 3aTBOpa BBHHYeH H3OTHYTHIK KaNHIJAP, NOSBOJABLUIHH OT- 
6GupaTb MmpoOy MRHAKOH (a3bl MaKe Tp HaIHYHH B aBTOKaBe 
10—15 ma 2KHAKOCTH. | 

BHYTPH Kau¥alolerocd aBTOKMaBa HaXOMHJICA WapHkK H3 HepkKa- 
BEIOWWeCH CTaIH, CJIYKHBIUHH Jia NepeMelIHBaHHA Coep*xKHMOTO 
aBToksaBa. ABTOK1aB IIPHBOAHJICA B JBHXKEHHE MOTOPOM C peyKTO- 
poM. 

3Haad JaBsleHHe, TEMMepaTypy HW CMKOCTb ABTOKJIaBa, MOMKHO Oplio 
BLIUHCJIMTb KOJIMYeCCTBO NOAHHOK B ABTOKJIaB OKHCH yruaepona. 


* EMKOCTb aBTOK1aBa B CO6paHHoM Buse oNpekeAH KaJIHOpOBKOH MO CKa- 
TOMY Ta3y. 
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K BEHTHJHO 2 IIPHCOCAMHAJI CHEWHAJIbHBIM KallHJWJIHPOM KOJIOHKY BbICO- 
KOTO JaBJIGCHHA, B KOTOPY!O ObIIO 3afpYKeEHO TOUHO H3BECTHOE KOVIH- 
yeCTBO Me€QHO-aMMHayHOrO pactBopa (50—100 ma). Sror pactBop 
NepelaBJIMBaIW H3 KOJIOHKH B aBTOK/J4B JaBsIEHHeM a30TO-BOAOpOAHOU 
CMeCH, JOBOAA 3aTeM JaBseHHe NocweqHeH oO HeEOOXOANMON BeHUHHbI. 
[Ipu TakoM croco6e HanoJIHeHHA Obl TOUHO H3BECTHbI KOJIHYeCTBA 
3arpyXKeHHbIX OKHCH yrlepoda, Me€HO-aMMHaYHOrO pacTBOpa H a3o- 
TO-BOJOPOAHOK CMeCH. YCTAHOBHB B TepMOoCcTaTe 3 HYXKHYIO TeMMMepa- 
TYPY, TUWWATCIbHO TepeMelIHBaJIH B TEYEHHE HECKOJIbBKHX YaCOB KHI- 
KocTb H ras. [locae ycTaHOBMeHHA paBHOBeCHA OTOUPamH MpoOy *KH]- 
KOCTH Yepe3 BeHTHb 2 H MIpoOy ra3a yepe3 BeHTHIb 5. MaHometTp 6 
CHYKH JIA H3MepeHHA JaBseHHA pH onbite. Manometppr 6 nw 7 
MOXKHO ObIIO OTKMOUATb OT ABTOKJIABa BeCHTHAMH. 

SarpyKaA B aBTOKNAB pa3JIMUHbIe KOJMYeECTBA paCTBOpa H OKHCH 
yrepowa, MOXKHO ObIIO H3VY4HTb 34BHCHMOCTb Me@KJY MapilHaJIbHbIM 
AaBJIGHHeEM OKHCH yrslepoya HU ee paCTBOPHMOCTbIO B M@JHO-aMMHa¥- 
HOM pacTBope. 

AnasuTwyecKkaad YacTb. B mpoBexeHHbIX OMbITaX OMNPeNeAIOCb 
KOJHYeCTBO NOPIOWEHHbIX PaCTBOPOM OKHCH yrulepoda, BOsOpoda u 
a30Ta HM cofmepmKaHHe B ra3s0Boh case OKHCH yrslepoqa, aMMHAaKa H 
JBYOKHCH yrsepona. 

JA avanh3a KHAAKON (Pa3bl TNPHMeHAH MeTOL? H3MepeHHA OObe- 
Ma fa3a, BbINeJIMBIUeErOCA H3 pacTBOpa TIpH ero peAYUHpOBaHUH. ITOT 
ra3 COCTOA H3 OOMbLIOTO KOMHYeCTBa OKHCH yrulepowa C MpHMeCcbIO 
a30Ta, BOMOpoya, aMMHakKa M ABYOKHCH yrvieposa. 

Ta3sopaa tha3a cofepxxasla CpaBHUTebHO HeGOMbUIOe KOMHYECTBO 
(oT npomuneh qo 1—3%) oxucnw yrnepoga, aMMMaK, ABYOKHCb yrue- 
powa, Mapbl BObl H, TaBHbIM O6pa30M, a30TO-BOJOpOAHy!O CMECb. 
YroOp o6ohTHcb 6e3 CHCTEMaTHUeECKHX ONpeeseHHi OKHCH yrulepona, 
MNPHMeHHJIM MeTOA COCTaBJICHHA MaTepHabHbIX OamaHCOB %XKHKO- 
CTH HW raga. . 

SarpyXaH B aBTOKJaB OMpeMesIeHHbIe KOJIMYeCTBA MKHAKOCTH 
ra3a C T€KHM pac4eToOM, YTOObI H3 B3ATOFO KOJIMYeECTBA OKHCH yrslepo- 
a TIPHMePHO NOMOBHHA PaCTBOPANaCh B MCXHO-AMMHAYHOM PacTBope. 
SaTeM OlpeleiasH, CKOMbKO raza (OKHCH yruiepoda H a30TO-BOJOpOr- 
HOH CMeCH) pacTBOpeHo B | mA” pacTBOopa IPH TaHHbIX YCNOBHAX. Suan 
KOJHYECTBO paCTBOpa B aBTOKJaBe H TOUHO YUNTbIBAaA pacxog pac- 
TBOpa H ra3a Ha aHaJIM3bl, MOMKHO BbIUHCJIMTb, CKOJIbKO OKHCH yrue- 
pola ocraeTca B ra30BOH (haze pH yCTaHOBJICHHH PpaBHOBeCHA”A. 

na ananu3a *xHAKOH (tba3bl Oblia coOpaHa ycTaHosKa (puc. 2). 
Hismeputentbuaa O1operKa / npucoequHeHa K KOHJeHCaTOpy 2, BbIXOy 
H3 KOTOPOrO COeJHHeEH C TPpeXXOJOBbIM KpaHOM 3 pTyTHOrO Hacoca 4. 
KO BTOpoMy OTpocTKy KpaHa 3 NOAKMOUeHbI PTYTHBI BaKYYMMeTDP O 
MU H3MepuTesbHbIe KOMObI 6. : 

Cuerka UpHOTKpbIB BeHTHb 2? (prc. 1), BbINyCKamH OKONO 5 mA 
pacTBOpa WIA MpPOMBIBKH KaNHJJIApa HW MOJIOCTH BEHTHJIA, Mocse yero 
COCXHHAIM MeTAJIIMYeCKHH KalyJJIAp CTeKJIAHHbIM KalWJIApoM 
(BHYTPeCHHHH AHametp 0,5 wm) c u3MepHTebHON S1operKoli J (puc. 2). 
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[locae coequHenns GOlopeTKu / c ycraHOBKOH NOsCTaBAAAM nod 
KOHAeHCaTop 2 cocyA [Ibioapa C KUAKHM a30TOM H CO3qaBaJlH B yCTa- 
HOBKe (10 BeHTHIA 2, pwc. 1) ocraTouHoe AaBneHHe | mm pT. CT. 

YOCAHBILUHCh B repMeTHUHOCTH BCeX YacTelt YCT@HOBKH, BKJOUaIU 
HEOOXOAHMOe KOJIHYeECTBO KOO 6 (onpeenweMoe KOHTPOJIbHbIMH 
ONbITaMH) H, OCTOPOXKHO OTKpPbiBad BeHTHb 2 (pune. 1), BHINyCKaH 
HECKOJIbKO MHJIVJIMJUTPOB WKHAKOCTH B H3MepHTesbHVIO SroneTKV J. 





Puc. 2, YcrauHoska AIA aHnaan3a MKHAKOH (pasbi: 


{—V3MepHTeNbHad GlopeTKa; 2—KONAeHCaTOp; 3—TpexxogoBoli*KpaH; 4—DpTyTHbIH Hacoc; 5—BakyyM~ 
MeTp; 6—H3MepHTeJIbHbIe KOObI; 7—KPaH; &—KOs6a; 9—KpaH. 


Kpau 7, coeqnHsomHi Oroperky / c HagzeToH Ha Hee Ha LUJIHe KOJI- 
Ooh 8, JomKeH ObITb nepekpbiT. Kak TowbKO BcKHMaHHe *KHIKOCTH B 
OlopeTKke Upekpalllaoch, H3MepsH OObeEM MeHO-aMMMayHOrO pac- 
TBOpa, BbINYWeHHOTO H3 aBTOKMaBa. 3aTeM IIPHAMBaH H3 BepxuHeli 
BOPOHKH B OlOpeTKY HECKOJbKO MHJIIMIMTPOB COMAHOH KHCIOTHI 
MOBOPOTOM KpaHa / CJIMBaIH CMeCb B KON6y 8. Dra onepauuA Heo6- 
XOMHM@ JWI TIOJIHOTO pa3JIOKECHHA Me€HO-AaMMHaUHOrO KOMIM—_IeKCa. 
B autepatype® HMeloTCa ykKa3aHHA Ha TO, YTO pH Normomennu OKUCH 
yrulepoa Me€HO-aMMHauHbIM PaCTBOPOM, KpOMe OOpa30BaHHA KOM- 
miekca, pa3jiaraemoro pacTBopom KCN, o6pas3vetca ycrotunpniii 
KOMIMIEKC, HepasyiaraemblH KCN. Yro6pr u36exKatTb omm6KH, MbI pa3- 
Aaraid PacTBOp COJIMHOH KHCNOTOH To oOecUBeUHBaHHS, OHOBpeMeH- 
HO nogxorpeBanw ero. OAHAKO KOHTPOJIbHbIe OMbITHI, NOCTABJICHHbIe C 
AOOaBCHHEM KHCOTbI H 6e3 Hee, TOKa3aIH, YTO O6HAPYXKUTH pa3HH- 
UY B NOAVYCHHbIX KOJIMYeCCTBAX Ta3a He yyaeTca. 

Ilocne nepesofa »uAKOCTH B KoMGy 8 HauHHanH NepeKayMBaTb 
HacocoM # BbIJeAIOULHeECH H3 pacTBOpa ra3bl B U3MEPHTeJIbHbIe KOOL. 
AMMHak, yruleKHCAbIA a3 H Mapbl BOAbI KOHACHCHPOBAaIHCh B KOHJEH- 
CaTOpe, a OKHCb YIvIepoda MH a30TO-BOOPOHaA CMeCb Nepexo_uu B 
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Ko6b1. [IpH TaKHX MabIX AaBJICHHAX He CeLyeT onacaTbCA KOHJeH- 
CallHH OKHCH yraiepoya. 

Tlocme mepesoga pcero ra3a H3 KonObl S B KONObI 6 3aKpbIBaJIH 
KpaH 9 Mw CoeqHHAIM GropeTKy Cc aTMocibepoH. 3aTeM BHOBb TepeBo- 
JHJIM BeCb ©a3 H3 KOO 6 B KOHACHCATOp H CHOBA IIPOH3BOAHJIN OTKAaY- 
KY NocmegqHero, coOupad ra3 B KONOn 6. Ita onepauuA HeoOxozuMa 
JWIA KOHJCHCalHH HeOOMbIIMX KOJHYeCCTB AMMHA4KA, BOJbI HW YIJIeKHC- 
Oro ra3a, MOrYLWHX MpOCKOYHTb yepes KOHZCHCATOp pH ObiICTpoOM 
BbINVCKe KHAKOCTH H3 aBTOKJaBa. 

3HaA KOJIMYCCTBO-XHAKOCTH, Aa TaKKE CEMKOCTH HCMOJb3OBaHHbIX 
KONO H NOABOAAWIMX KaNWJIApOB, TemuepaTypy kKouO MH NOKa3aHHA 
BaKYYMMETD@, BbIUHCIAJIH KOJMYECTBO Ta3a, BbIqeIMBIUeroca 43 1 mA 
KHAKOCTH. 

BbIseHBLUIHHCA ra3 COCTOA, Kak yxe ObWIO yKa3aHO, H3 OKHCH 
yraepogxa, a30Ta uv BOmopoga: UToObl He MpOH3BOAUTb aHaIH3 STOO 
ra3a, Mbl HCCVI€QOBaIH PaCTBOPHMOCTb 4UCTOH | : 3 a30TO-BOAOPOAHOH 
cmMecH 6e3 TIpHMeCH OKHCH yruepofa B Me€AHO-aMMHayHOM pacTBope 
pH Rapnenuax Ao 300 Ke/cm? uv Temnepatypax 20, 40 u 60° wu BHOCHH 
nolupaBkKH pv onpewemeHHH COBMeECTHOH paCTBOPHMOCTH a30TO-BO- 
JOPOAHOH CMeCH H OKHCH yraepora. 

MoxkHO Mpesnouaratb, 4TO OUIHOKAa, BbISsBaHHaA H3MeHEHHeM pac- 
TBOPHMOCTH A30TO-BOXOPOAHOH CMeCH MPH COBMeECTHOM paCTBOpeHHH 
C OKHCbIO yraiepona, S6yleT He3HauHTeIbHa. O KomMUeCTBeE OKHCH 
yrslepofa B ra30Bol tba3e Mbl, Kak 93TO yxKe ObWIO yKa3aHO, CyJHIH 
NO aHaH3y %KHAKON cbasbl HW MaTepHasIbHOMYy OamaHCy ombita. 

B ra30BoH case OnpenenasIH AaMMHAK, Mapbl BOAbI HW yreKHCJbIH 
ra3. [a3 yepe3 o6orpepaeMblit BeHTHIb 5 (puc. 1) nponycKanu nocse- 
WOBaTeIbHO Yepe3s YeTHIPe KaJIH-alnapatTa, HaMOJIHeHHbIX THTPOBaH- 
HOH CepHOH KHCOTOH, KOHILEHTpHpOBaHHOM cepHoh KucnOTOH, 30%- 
HOM e€AKOH ULeMOUbIO H OMATb KOHUCHTPHPOBaHHOH CepHOH KHCJIOTON. 
B mepBoM alimapate morjoujaiw @aMMHaK H Mapbl BOLI, BO BTOPOM— 
Mapbl BOLI, B TDEThEM—YIJICKHCJIbIM Ta3 A B YETBEPTOM Mapbl BOI. 
KucsioTy 43 TepBoro almapatTa OTTHTPOBbIBaJIH WeNOUbIO AIA onpe- 
yeseHHaA aMMHaka. CyMMa nopuBecosB nepporo HW BTOpOorO Kav-anna- 
paTOB 3a BbIVeTOM KOJIH4eCTBa AMMHAKA, ONpeeeHHOrO THTPOBaHHeM, 
paBHANach KomHMYeCTBY BOI. [IpHBec ABYX NOCMeMHHX almmapaToR 
COOTBETCTBOBA KOJIMYECTBY YIIeKHCMOTO 1a3a. 


Pe3ybTaTbl ONbITOB 


Bplio HCCIeEAOBaHO TPH M@HO-aMMHa4HbIX pacTBopa—”Ba On3- 
KHX 10 CBOeMy COCTaBy H OAHH Gomee KOHUCHTPHpOBaHHbIK (TaOA. 1). 
Tlocme OMbITOB CocTaB pacTBOpoB MeHasIca (Ta6n. 2). [lpoucxo- 
MNO BOCCTAaHOBeHHe ABYXBaJCHTHOH MeAH AO OHOBaNeHTHOH. B 
page cryyaep HaOMOfanoch TaKKE BbINAaMeHHe MeTAJJIHYeCKOH MeJI, 
oco6eHHO Nocme BhIrpy3KH pacTBopa HW ero CTOAHUMA NpH aTMocdep- | 
HOM JlaBsIeHHH 6e3 focTyna Bo3zyxa. | 
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Hjaxke TIpH W3yYeHHH pacTBOpHMOCTM YUCTOLI a30TO-BOJOpoAHOH 
CMCCH IPH AaBJICHHAX BBILIe 50 Ke/cm” pacTBOp HayHHaN O6ecuBeUH- 
BaTbCH MOCHA HECKOJIbKUX YACOB M€PeMeIHBaHHA C a30TO-BOJOpOL- 
HOw cmecpio. IIpu JaBsenuax HwxKe 50 Ke/cm? 3T0 aBAeHUe He Habsmo- 
Wasiocb. 


Ta6auua | 
CoctaB MeqHO-aMMHa4HbIx pacTBopoB 
(MoH Ha JMTp pactBopa) 




















BP aes Rg NH Coy 
acTBOp Lou | lcu | (CU) su. 3 : 
a eg ge Le 

0,4 1,12 lL p2 10,7 | 3,4 
la 0,71 0,91 1,62 10,7 — 
2 0,85 1 64 2,49 8,9 | 4,4 

Ta6auua 2 


CocTaB MeqHO-aMMHa4HBIX pacTBOpoB nocue onbita 
(MOJIH Ha JIHTp pacrTBopa) 
a ee ee 











Pp ++ + NH CO» 

acTBOp [cu ] [Cu] (CU) com, 3 2 
SN es ee ee 2 

1 0,03 1,43 1,51 10,3] 3,1 

la 0,16 1,48 1,64 10,8; — 


0,15 2,35 230 of [= 


BoccTaHOBJeHHe OKHCHO MeAH BOAOPOOM HH OKUCBIO yruiepoaa 
MOMKET MpOTeKaTb MO CleLyIOul4M ypaBHeHHAM: 


2CuO + H, = Cu,O + H,O 
2Cu0 + CO = Cu,O + CO, 


IIpuH o6uem jaBnenun a30TO-BOHOpOAHOH cmecH 50 ke/cm? OKHCb 
MAH BOCCTAHABJIMBaeTCA TOJbKO OKHCbIO yralepoga. Tak Kak 93ta 
PpeakUHA MPOTeKaeT B ARHAKOH tase, MOKHO MpeANONOKUTb, YTO H 
Mp OoJlee BbICOKHX JaBJIeEHHAX B Mpotecce BoccTaHOBNeHHA yuact- 
ByeT Oojlee AKTHBHbIM BOCCTAHOBUTeb—OKHCb yruepoa, coqepmKanne 
KOTOpOH B paCcTBOpe 3HauHTeNbHO GosbIe, YeM Boyopoya. [Iporexanue 
TakOrO Mpowlecca 3aCTaBAAeT BHOCHTb MOMpaBKy B 3HayeHHe napuu- 
aIbHOrO HaBICHHA, BbIYHCCHHOTO MO MaTepHasbHoMy Oanaucy. 

Ha puc. 3 mpegctaByeHb! 7aHHble n0 PaCTBOPHMOCTH a30TO-BO,OpoL- 
HOH CM€CH B MeQHO-aMMHa4yHOM pactBope |, a Ha puc. 4—conepxanne 
aMMHaka, BOJbI H YrvIeKHCOrO raza B ra30Bolt (pase Hay pacTBopamMn 
lu la. 
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cm Vem" pacmbopa 

Puc 3, PactaopumMocTb a30THO-BOZOpOAHOH CMeCcH B Me/LHO- 
aMMHayHOM pactTBope 1. 
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5 10 
Konyenmpauun 8 casobou pase, 2/m3 





0 


Temnepamypa, ¢ 


Puc, 4. CogepskaHne aMMHaKa, BOAbI WH yrleKHCNOrO raza B fa30- 
BoH dbase pactBopos | H la, 
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O6pa6oTka MOMyYeHHbIX MaHHbIX 


@eiilonyyenhble 3kKCNepHMeHTabHble 3HaYeHHA Veg, T. @. OODEMBI 
OKHCH yrslepofa, pacTBOpeHHOH B | MA pacTBOpa IIpH pasHbIx map- 
UMaJIbHbIX WaBJCHHAX OKHCH yrsepofa, OTKIaNbIBAaNHCh Ha rpaduK 
MpOTHB NapWHanbHOTO AaBeHuA OKHCH yruepona. Ilo stum rpadu- 
KaM TIPOW3BOAH1aCh HHTePMOIALHA 3HAYeHHH Veo Ha paBHble 3na- 
qeHHa Peo. 

H. M. )Kapopoukos u B. T. UaryHapa ucnomb30BaiH npoctoe 
COOTHOICHHE MEKIY MapllwvasIbHbIM aBsJICHHeM OKHCH Vrvieposa u ee 
PpacTBOPHMOCTHIO 


| | | 





rye Veo-—-OObeM OKHCH Yrepoda, paCTBOPeHHOH B | MA pacTBOpa, MA; 
V a--M@KCHM@IbHOe KOJIMYCCTBO MA OKHCH yrulepofla, KOTO- 
poe MorxkKeT MOriOTHTb | mA pacTBopa aHHOH KOHILeH- 
Tpalun; 
Poo—naplvalbHoe JaBsieHHe OKHCH yrueposa; 
%-——KOHCTAHTa, 34BUCAIWad OT TemMlepatypbl. 

Mbpl BbraucIMsIH 3HayeHHA VL, wo a WIA BCeX HCCeEMOBaHHbIX HaMH 
pacTBopos. SHaa V,, MOXKHO BbIUHCHTb WH KOHILGHTpallHlO OHOBA- 
JI@HTHOH Me B pacTBope, TaK KaK KaKAbI MOJb OJHOBAJICHTHOH 
MeL CBA3bIBaeT OHH MOJIb OKUCH yruepoga. Torga 


[Cut] = V,,/22,4 


KpepeneH H Baanc® cuuTatoT, 4YTO OKHCb yrulepowa B3aHMO/eHCT- 
BYe€T C Me@HO-€aMMHaUHBIM KOMIJICKCOM TIO ypaBHeHHto 


Cu (NH,)> ++ NH, + CO = Cu [(NH,),CO]* 
Torfa mpuw paBnopecun 


[Cu {( NF )s;CO} +] : vou { (NH3)sCO} + 
{Cu (NH3)3 } [NH] [CO] You (NH3)¢ YNH3 “YCOn 


9) 





rae K—KOHCTaHTa paBHOBeCHs; Y—KoOIPDPHUHEHT AKTHBHOCTH. 
O6o3HauuM: 


You {(NHa)3CO} 7 
YCu(NHy)3 “NHs ‘Yoo 





IIo 3akonv Venpu 


|\CO) =A Peo 
Tora 
KH {Cu {(NHs)sCO}4] 
Ye  [Cu(NHs3)£] {NHal- Peo 
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CO: 


ama 


0,1 
0,2 
0,3 
0,5 
1,0 
2,0 
3,0 
5,0 
10,0 


Voxcn. 
pac4, 
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Voxen. 


5,0 

9,4 
13,2 
17,4 
21,2 
26,2 
29,0 
31,6 


—uHcsIo ca3 CO, pacrsopenHoe B | “A MeqHO-aMMHa4YHOrO pacTBO;a, HaHeHHOe SKCNePHMeHTaAbHO, 
—uncno cm3 CO, pacrBopeHHoe B 1 MA M@QHO-aMMHa4HOrO pacTBOpa, ONpeAeneHHoe pacueTHbim NlyTeM. 
m—yvc0 Movie MEH, B KOTOPOM pacTBOopeH 1 MOB OKHCH yrsiepojia. 


Sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


0°Cc 


2, 70 
3,35 
2,56 
1,94 
1,47 
1,25 
1,16 
1,09 
1,05 


PacTBOpHMOCTb OKHCH yraepoqa B MeqHO-aMMHa4HOM pactTBope | 


(o6ulee fapneHve 50 K2e/cm?, HHTepMonHpOBaHHble H PaCueTHbIe WaHHble) 


| Voacu. 


5,5 
9,8 
12,8 
16,9 
22,3 
26,3 
28,4 
30, | 
31,4 


Voxen : 


3,0 
5,4 
7,6 
11 2 
18,0 
22,8 
25,8 
27,9 


20°C 


im 


10,2 
5,60 
4,06 
2,84 
1,92 
1,46 
1,31 
1,18 
1,09 


| Voaca. 


3,2 
5,9 
8,0 

11,5 

17,1 

22,5 

25, 1 

27,7 

30,1 


Voxcn : | 


D6 
3,8 
5,3 
8,0 

12,8 

17,5 

20,0 

23,5 


40°C 


m 


173 
9,15 
6,43 
4,26 
2,63 
1,82 
1,54 
1,33 
1,16 


Vpacu. 


1,9 
3,6 
5,1 
7,7 
12,5 
18,0 
2hy2 
24,7 
28,2 


Voxen . 


0,8 
1,2 
1,8 
2,8 
5,2 
9,7 
13,0 
17,0 


60°C 


47,0 
24,0 
16,3 
10,2 
9,60 
3,33 
2,53 
E92 
1,46 


Ta6auya 3 


Vpacu. 


0,7 
[2.37 
2,0 
3,2 
5,9 
9,8 
13,0 
17,0 
22,5 
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Tabauua 
PacTBopHMocTb oKHCH yraepoya B MeQHO-aMMHa4HOM pactTBope la aie 


(o6ujee AasneHHe 300 Kze/cm?, HHTEpNOAKPOBaHHble H pacueTHble aHHble) 
| 0°C ; 
20°C 40°C 60°C 
an ee ee 
ee 


*- 

















ama Vat 
3SKCTI. | in | Voaca. Voxcn. | im | Voacu, Voxcn.. | im | Vpacu, Voxen | im Voac 
. a! 
0,1 19,5 1,76 19.6 9.8 3 
, 52 9.8 iy 9 23 
0,2 ae 
os are fie | Be | tee | 2a | ao | or | sie | or | ae | BS] be 
0,5 30,0 115 999 92'9 ie ie 9, 15 3,8 
a : 50 22.9 13,0 2 66 13,0 ; : 
eo Bo fae] Se] Ba] eB | ee | we] oe | ee |e | be | 8s 
3,0 85.7 1,025 33.6 31.8 ee oe 2,22 15, 
; ; 1,084 31°8 97.0 12 "( a 
5,0 | 34,0 | 1,015 | 3470 | 32°7 | 4 32, 17 | oe | agro aoa 
I | | 7 1 1,053 | 32,7 | 296 | 117 | 9 | , | 
0.0 34,2 1,008 34.9 33.6 1025 33.6 31.8 1,08 31'8 oT on ee 
ius Ta6auya 5 
PHMOCTb OKHCH yraepofa B MeQHO-aMMHa¥HOM pacTBope 2 
| (o6ujee HaBnenne 300 Ke/cm?, HHT€pnOAHPOBAHHBIe H paCueTHbIe AaHHbie) 
Pco eS ube 40°C 60°C 
ainta 
3KCI, m | Voacu. Vaken. | m | Voacu. Voxen | ue | ie Veen | | Vp 
‘ acy, 
0,1 1.8 25,60 1.9 1.0 4 | : 
; 5,84 1,09 0,3 181.5 
as ea at 3,8 2,0 23,42 2. 0,5 91,2 0°6 150 a: 
ae 5,6 9, 2 5,4 3° 15,93 3) | 0:8 61,1 0,8 0.5 100 ie 
1.0 15.4 346 14 4,2 0,97 5,0 1,3 37,1 1,3 0,8 60,6 
20 | 24°] 9°93 | ot | 4S’ 3'O4 154 53 | lov 50 ie ae 13 
3,0 26.7 | 82 97.4 20.0 i ae 6 oT 2.4 15,9 2, 
j 2.49 | 90] 7.6 7,01 E 
5,0 3 os 
0,0 ae Cee aoe 27,0 1,89 | 964 11,0 4,61 10,8 ee ae 
= 1,44 | 34°7 we 2,90 | 17.0 97 3,98 | 10/0 
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ane ee MeCHOH COJIH; 
oe tae CBOOOAHOFO AMMHaKa AO aOCOPOUHH OKHCH 
peo Moet pacTBOpeHHOH OKHCH yrviepofa Ha | MOJIb 
MeHOH COUN. 
a [Cu (NHs),CO™ | = A/m 


m— | 
(Cu(NH,)#) = 4-Am= A 


: mB—A 
INH] ae B—Am — siete eel 
Tlocae momcTaHOBKH TOJYUHM. 
OD a ee (1) 
I oe 1)(mB— A)Pco ec 


Takum 06pa30M, aBTOpbl MOLY YHIK 3aBUCHMOCTD MexK]Ly Napuhaib- 
HbIM HaBJICHHeM, KOAMYeCTBOM PaCTBOPCHHOH OKHCH yrmepola u oe 
ctapom pactpopa. K x H—dyukuvu TemMmepatTypbl, 7; 3aBHCHT 0 
HOHHOH CHJIbl pacTBOpa. 

MoxKHO NOKa3aTb, KAKOBa CBA3b Me*KAy NOCMETHHM ypaBHeHHeM H 
ypaBHeHHem ?KaBOpOHKOBa H UaryHapa: | 


° =— of —a —- 
Vco = m ge RTA; a aPoo (m—1) Peo 











TakuM oOpa30M, 3Haa %, MOXKHO BBINHCJIMTD 77. Seer 
ypapHenue (1), HeEOOXOMHMO 34MeTHTb, YTO KPHBbIC : Sie a 
OyAYT MPAMDBIMH JIMHHAMH [JI TAKHX PpacTBOpOB, Y pe eliea 
__A) aBAAeTCA KOHCTAHTOH, YTO BOSMOMKHO B TOM ca—y4ae, ea 
snauuTebHo Gompuie A. Mb! BbITHCAMIM SHAYeHHA 17 ae a 
BaHHbIX PaCTBOPOB H OTJOMKHAH HX Ha rpaduk MpoTHB oe ea 
UMJHCb TIpAMble JIMHHM (PHC. 5, 6, 7). Haksion 9THX Np p 





nee OTKYa MOXHO BbIUHCAHTb Coan. M3 BbiUenpH- 
Caen. WI ’ 
Be JICHHbIX COOTHOWEHHK BHAHO, TO 
mB—-A __ e 
Cun —= 


m 


B ta61. 3—6 nmpHBeweHb! pesvJbTaTbl o6pa6oTKH Hallux aHHbIx 
y Ka3aHHbiM cmoco6om. 





Tabauya 6 
3nayenna Vy, [Cut] 4 & 
PactBop 1 PactBop la PactBop 2 
Temmepa- | : = ) . | 
TC Vin [cut] | - Vin low? ee : m lou 

7 cae )! 2,93 | 0,406 

9 198 | 34,48! 1,54 | 13,182 | 50,0 | 2,2: 
ss bol Dae 1099 34.48) 1,54 | 3,973 | 50,0 | 2,28 0,223 
40 39°8 | 1.46 | 0.6135 | 34,48| 1,54 |) 1,208 | 50,0 | 2,28 0, 0554 

6) |: 328. | 1.46 | 02174 | 34,48] 1,54 | 0,4085 | 40,0 1.78 | 0, 
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/ 
eee! m-t 
Peg page (m-1) 


mb-A o 
m 60 





429845 67? BSI M 
/ 


Ro 


I 

Puc, 5. Upampie mm p.. &1a pactBo- 
co 

pa | npr o6mem ap.enun 50 Ke/cm?, 





1 2ad-4 § 6 7 BSI 1 
4 
“co 


l 

Pic. 6. IIipampie —pj— AI pactBo- 
co 

pa la npr o6urem ZaBarennn 300 Ke/cm?. 


500 


200 


He 


100 





Puc. 7. F]psmpie m—F— AAs pactBopa 
co 
2 mp oOurem jaBneHun 300 Ke/cm?. 
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Mbl y2Ke OTMeyaJIH, YTO ypaBHeHHe 





1/Pco= Cann, (m — 1) mB A | 
\ it 
ABIACTCH YpaBHeHHeM MpxAMOH B TOM Cay4yae, Korga (mB—A)/m 
BeNHYHHa nNocTosHHad. B ta6n. 7 mpHBesxeHbI 3HayeHHA m(mB—A) 
WA pasHbix 3HaueHHit m. Tipu atom A paByo 3HayenHo [Cut] ana 
KaxkKoro H3 pacTBopoB, a B paBuo oOmeH KOHWeHTpalHu aMMHaka 
No aHauIH3y 3a BbIyeTOM TOH ero OH, KOTOPaHd CBA3aHa B KOMII- 
jexce (0 aOcopO6uHH OKHCH yrsepoya) 








; Tabauua 7 Tabsauua & 
SHayenue m/(mB—A) SHauenne Coane. 
Pacrsop | |PactBop la | PacTBop 2 se Pactsop 1 |Pacrsop la | Pactsop 2 
-: bs a o Cyasu. CpasH. paBH. 








7,38 m—1,46|7,72 m—1,54|4, 24 m—2,23 





o | 0,2873 | 1,7004 | 0,0962 


1 0,169 0, 162 0,437 

3 0, 145 0,139 0,286 

5 | 0,139 | 0,135 | 0,269 40 | 0,0828 | 0,1558 ; 0,0131 
10 0,138 0,132 0,248 
20 | 0.136 | 0,131 | 0,242 60 | 0,0293 | 0,0527 | 0,00796 


50 | 0,135 | 0,129 | 0,238 
100 | 0,135 | 0,129 } 0,237 
200 | 0,135 | 0,129 | 0,236 
300 | 0,135 | 0,129 | 0,236 





M3 ta6n. 7 BUuAHO, 4TO 3HayeHHe m(mB—A) AA Kaxkyoro H3 
paCTBOPOB CTPeMHTCH K KaKOH-TO NOCTOAHHOH BesmHUHHe. [IpuHaB 
3gHaueHua m/(mB—A) CooTBeTCTBeHHO paBHbimH 0,135; 0,129 u 0,236, 
MOMKHO OMpeAeATb Cpasy. (TAO. 8). 


O6cyxKeHHe pe3sybTATOB 


M3 nomyyeHHbIx 2aHHbIxX BuAHO (puc. 8—10), YTO pacTBOPHMOCTb ! 
OKHCH yrmeposa B MeHO-AMMHa¥HOM pacTBope TIpH OAMHAKOBbIX | 
NaplWHaJIbHBIX JaBIeHHAX pacTeT C yBeMyeHHeM OOmlero JaBeHUA. | 

IIpn Oonpmux o6umHx aBleHHax HeOOXOAHMO paCCMATPHBAaTb 
3ABHCHMOCTb PaCTBOPHMOCTH OKHCH yrsiepofa He OT NaplHaJIbHOTO 
laBIeHHA, a OT ee NeTyYeCTH. PacueTbl NOKa3aH, YTO B STOM CJIy- 
yae BAHAHHe OOMeErO AaBICHHA CKa3bIBaeTCH TaK Ke, KaK H JIA Map- 
UHaIbHOrO aBJIeHHA. 

Bowpwiow WHTepec NMpeACTaBJIAeT H3MEHEHHE XapakTepa KPHBbIx 
PpaCTBOPHMOCTH OKHCH yrviepoJa B MeJ\HO-aMMHaYHOM paCTBOpe B 
3ABMCHMOCTH OT KOHIUCHTpalvw Mequ. CymecTByeT onpesejmeHHoe 
japleHue OKHCH yrvlepoya, HwxKe KOTOpOro cnaGOpIli pacTBop (pH 
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OAMHAKOBbIX aBJICHHAX OKHMCH yrsepoga) NorsoujaeT OoNbUIe OKHCH 
yraepowa, 4eM Kpelikui. Bamue storo Japnenua, HaoGopoT, Kpenknit 
pacTBop NormoulaeT OobuIee KONHYECTBO OKHCH yraeposa. 

_ Takum o6pa30M, KpHBbIe paCTBOPHMOCTH OKHCH yrulepogza B O6OuX 
PpacTBopax JOJDKHbI Mepeceybca, MPHYeM MOXKHO ONpeseuTb AaBye-. 
HHe CO, upH koTOpom me- 
pecekaioTca KpHBbIe. OG6o- 


3HauuM yepes V,, MaKCH- 
MaJIbHOe KOJIHYECTBO OKHCH 
yruepoya, NormomexHoe 60- 
jee CiaObIM paCTBOpOM, H 
2’—KoO3xpPHUHeHT ypaBHe- 
HuA )KapopouKosa u Ya- 
ryHapa. /[na'Kpenkoro pac- 
TBOpa OOo3HayeHHA G6yAyT 
COOTBeETCTBeHHO V,, Hu a”. 
Torga napuvaibHoe jaB- 
seHwe mepeceyeHua KpH- 
BbIX CjlaOoro u Kpenkoro 
pacTBopos Pco paBHO 


id ¢ 
id f 
V iat —_ V int 


(V,, — Vino” 





O6nemM noenowennod CO, cH Yerrpacrbqpa 
S 





é 10 


Aabnenue CO, ama 


Puc. 8, Pacrsopumoctb oKucn yrsepoya B pac- 


ths TBope | npu o6mjem qaBneHun 50 Ke/cm?. 
co = | 


Pacuet noka3bIBaeT, 4TO 
mp Q° kpyBble pacTBopu- 
MOCTH JI pacTBopoB la u 
2 mepecekalorca yxKe MmpH 
9,2 am (Vco=33,8 Ma/ma). 
Pactsop la yxe npn 2 ama 
pactBpopser 33,3 mA/ma 
OKHCH yruepofma, a | ma 
pacTtpopa 2—suuIb 22 maz. 
TlostomMy mpH Masiom co- 
€pKaHWH OKHCH yruleposa 
B Aa30TO-BOJOpOAHOH CMeCH 
BbIFOMHee TPHMeHATb cJla- 
Oble PaCTBOPbI, KOTOPbIe B Aabnenue CO, ama 
AN* YHOBHAX MOTAOULAT pyc, 9, PacrBopuMocTb OKHCH yrmepona B pac- 
CO smyume, 4eM KOHIeH- teope la mp o6mem japnerun 300 Ke/cm?, 
TPHpOB@aHHble. 

O6o3HayHM OTHOLWICHME KOHIeCHTpaluH CBOOOAHOrTO aMMHaKa xK 
CBOOOMHOH ABYOKHCH yruepoga yepe3 E. Jina pacTBopos la u 2 Be- 
nvunua £ papua 2,88 uv 1,07. Monyuyenupie Hamu 2aHHpie NOK@3bIBaloT, 
4TO YBEMHYEHHE KOHUCHTpallHH AaMMHaKa HW YMeHDINeCHHE KOHIeHTpa- 
UHH ABYOKHCH yrvlepOJa YBeEMMUMBAIOT NOFIOTHTEbHYIO CNOCOOHOCTh 


pacrBopa (NOrmoTHTeMbHasx. CNOCO6HOCTh npaAMo NpOnopmuvOHnasbuHa 
BemH4HHe £), 


Qbren noenouennoi CO, ca Yer3 pacmbopa 


og 
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| 

Hakouell, HeOOXOAHMO OTMETHTb, YTO pH HCCeqOBaHHH pac- 
TBOpOB | uw la MbI B HEKOTOPBIX OMbITaX HaOOaIH OFeHb BbICOKYIO 
aOCOpOUHOHHY!0 CHOCOGHOCTh paCTBOPOB pH yBeHYeHHH NapilHaJb- 
HOrO aBJICHHA OKHCH yraepona BbIe 6 amm. Tak, B HeKOTOpbIxX 
OMbITaX KOJIM4eCTBO OKHCH yruepoza Ha | ma” pacTBOpa AOCTHraO 
40 u 50 ma upu V,=34 ma. pu 3ToM KomuyecTBO NOriOleHHOH 
OKHCH yrsepofa BO3pacTaso Cc TemMme- 
paTypou, 4TO ABHO IpOTHBOpeYHT OOBIY- 
HOMY XOfy mpouecca. EHHCTBeEHHO 
BO3MOXHbIM OObACHCHHEM MOXET CJy- 
*KUTb MpesnosoKenHe 06 oOpazs0BaHHu 
B 3THX YCMOBHAX KaKHX-HOO Govee 
HACbIINeHHbIX KOMIIJICKCOB WJIH CcOoeqH- 





S 





Oboe nosnouennod CO, crsénSpacmegoa 


~2,0 
3031 3233 3435 3,6 37 


L493 
Aabrenue CO, ama T 
Puc. 10. Pacrsopumoctb oKucH yraepoga B pac- Puce, 1]. 3asHcumocTh .1orapHdma 
po 
Taope 2 npn o6mem aassennn 300 Ke/cm?. aw oT 1/T K: 
J—pactaop la, P=300 Ke/em2; 2—pac- 
tTBop 1, P=50 Keicm2; 3—pactsop 2, 
P=300 Ke/cm", 


HeHHM Tuna (POpMaMHAa WJIH KapOOHHJIOB, CYUICCTBYIOWIHX TOJIbKO 
Mp BbICOKHX aBeHHAX. [lonbITKa BbI-eMHTb ITH COEAMHEHHA HE 
ipHBesla K ycmexy, TaK KaK, M0 BCe€H BepOATHOCTH, Mp NOHHKeHHH 
JaBNeHHA HpOHCXOAHT UX pasOx%KeHWe Ha HCXOAHbIC KOMIIOHEHTHI. 

3a HCKAIOUCHHEM OTICJIbHbIX CYYACB, MAKCHMAJIbHOe KOJIHYCCTBO 
pacTBOpeHHOHM OKHCH yrsleposa V,, COOTBETCTBOBAIO NIPeANOOKEHHI, 
yuTO 1 MOJIb OJHOBaeHTHOH MeqH NMoruomjaeT | MOb OKHCH yruie- 


pofla. 
Pactsop | PactsBop la PactBop 2 
V ewe oh ae nh 28288 34, 48 50 
[Cut ]pacu. aos | , 46 1,54 2 23 
{Cut ]no ala, ; j ,45 | ,48 15 
{Cut ]pacu, 
SSE Lica ie } 95 
[Cutno anaa. nee me ive 
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JlorapudM 2% JHHEHHO 3aBHCHT OT 1/T°K, 4ro AaeT BO3MOKHOCTb 
jlerKO HHTepNOAHpOBaTb @ 0 TemnepaTyPe (puc. 11). 

Ta3opan dasa. KomuecTBo aMMHaka B ra3onoli cpase (cM. puc. 4) 
pacteT C TemnepaTypoH Tak »*e, KaK H KOMHUeCTBO YIIeKHCOTO 
raga, KOJIMYeCTBO 2%Ke BObl YMeHbINAeTCA. Ilo muTepaTypHbIM aH- 
HBIM, YpyrocTh napa Hak pacTBopaMM TAKUX Comel, KaK KapOoHaT 
AMMO, MCHAeTCA C TeMMepaTy pou HeEOOLIUHBIM OOpa3zoM. Tak, Ha- 
ripumep, mp 0° cosep2%KaHHe BOAAHOTO napa B ra3e Haj pacTBOPOM 
KapOoOHaTa AMMOHHA paBHO 1,9 me/a pu 35--38,9°, a npH AaibHeH- 
WWeM yBeIHYeHHH TeMIepaTyPbl HaunHaeT Tagatb. Jia cmecu Kap6o- 
HaTa aMMOHHA HM XJIOpHCcTOrO aMMOHHA NpH 0° sta BemM4uHHa paBHa 
4,7 mz/a, pacteT 1033,7 IIpH 35°, ampu 40° cHwrKaeTCA JO 9.3 me/ A. 

Mur He HMeJIH BO3MOXKHOCTH CPaBHHTb pe3sy/bTAaTp! HallvX OTIbI- 
ToB (Ji BOAMHOrO Mapa) C APyrHMH 3a OTCYTCTBHEM TaKOBbIX B JIHTE- 
patype. 

ConepskanHe aMMHaka B rasoBon cpase, NO HalliHM aHHbIM, Tp 
yBemHueHHH nannenua ot 50 go 300 Ke/cm? yMeHbIlaeTcA C 17,5 flo 
3,5 Ke/M”. 


Boi Bob 


1. Vccnenopana pacTBOpHMOCTb OKHCH yrvlepod B Me/,HO-aMMHau- 
HOM pacTBope Tpex COCTaBOB NpH napnenuax 50 u 300 Ke/cm", TeM- 
nepatypax 0, 20, 40 60° v pasHbix NapwhaJibHbIx yaBNIeEHHAX OKUCH 
yraepona. 

2. Onpefewena pacTBOPHMOCTb a30TO-BOLOPOAHOM CMeCH B MEAHO- 
AMMHaYuHOM pacTBOpe PH AaBJIeHHAX 50, 150 u 250 Ke/em* wu Temme- 
patypax 20, 40 4 60°. 

3. Onpejeseno cofepxkaHHe aMMHaka, BOAbI H yrsieKHCOro raza 
B Tra3goBoit (pase Hak Me/HO-aMMHayHbIMH pacTBopaMH pH AaBsleHHH 
50 nu 300 Ke/cm?. 

4. Tloxa3aHo, 4YTO AaHHbIe MO PaCTBOPHMOCTH OKHCH yrepowa 
B Me@HO-aMMHa4UHOM pacTBOpe XOPpoOlllo nepesawoTcd ypaBHeHHeM 
H. M. )Kapoponxosa vu B. T. Uarynana, HaiimeHbl KOIPPHUMEHTH! 
V,, 4% 9sTOrO ypaBHeHHA AIA UCCACNOBAHHbIX PaCTBOPOB. 

5. Halimeno, uTo cnaOpie MEAHO-aMMHAaNHbIe paCTBOPbI MpH MaJIbIx 
KOHIEHTpaluAX OKHCH yrepofa PacTBOPAIOT 6onbule OKNCH yrule- 
pola, YM KOHILCHTPHPOBaHHPle. 

6. Tloxa3aHo, uTo cymecTByeT MpAMas ipOnOpUHOHAJIbHOCTb 
M@KLY PaCTBOPHMOCTbIO 430TO-BOAOpOAHOH cMeCH B MeAHO-aMMHaul- 
HOM pacTBOpe H aBJIeHHeM. 


Jlutepatypa 
1 W.R. Hainswort,E. J. Titus, J. Am. Chem. Soc., 43, 1 (1921). 
9 A.R.Larson,C.S.Te itsworth, J. Am. Chem. Soc., 44, 2873 (1922). 
3 H. M. KaBpopod K OB, B. T. YUaryuasa, KXIl, 17, Ne 2, 25 (1940). 
4._H. Moller, Z. anorg. allg. Chem., 224, 113 (1935). 
5 H. Molter, K. Loschews k i, Z. anorg. allg. Chem., 224, 369 (1938). 
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KO-XHMHYeCKH , 
naBnenuax, Tocxumuagar, 1981 KHX HCCNeOBaHHA pH BEICOKHX 


-M.Patry, R. Du 
SOR: quet, C.r., 225 : 
7 » 1158; 226, 255, 1527, 1621 (1948). 
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Kandudam mexn. nayk B, A. KJIEBKE, JI. M. KOHTOPOBHY 


© H3HKO-XHMHYECKHE KOHCTAHTbI 
A3OTHOKHCJIBIX COJIEM 


Coo6OtleHHe NepsBoe 


B conesoli madoparopxn THAT! nog pykoBofcTBOM VY. P. Kpr- 
yeBcKOrO ObIJIH ONpefeseHb! (PH3AKO-XHMHYECKHE KOHCTAHTbI a30THO- 
KUCIIBIX COWei: YKeIbHBIH BEC BOJHbIX PpacTBOPOB AMMHauHOH HW KaJib- 
HeBOH CeNHTPbl, a Tak%Ke PaCTBOPOB KaJIbUHeBOH CeNHTpbl C JO- 
6aBKoli AMMHaTHOM CeMTpbl; BASKOCTb BOAHBIX pacTBOpoB aMMHa¥- 
HOM, HaTpHeBoH, KaJIbIMeBOH CeIHTpbl H CMe- 
IUaHHbIX paCTBOPOB KajIbilweBo HW aMMHayHOr 
ceuTpbl; TeMMepaTypa KHMeHHA PacTBOPOb aM- 
MHauHOH CeHTpbl pa3JIMUHbIx KOHIeHTp ann; 
naplwabHble WaBsiecHhA H,O u HNO, Hag pactBo- 
pamu NH,NO,—HNO,;—H,O0, a Takxe H,O 4 
NH, “aq pacTBopamu NH,NO,—NH,;—H,0. 


YienbHbIM BEC 


[Ina onpenenenus yfeabHoro Beca H ApyrH cpi- 
3HKO-XHUMHUCCKHX KOHCT@HT MpHMeHAJIH XHMHYCCKH 
YCTHIe, MepeKpHCTaWIH30BaHHbIe NperlapaTpl. 

[luxuometp Ja onpefeneHHa yAesIbHOTO peca 
(puc. 1) mpeacTaBaas co6o KOm60"4Ky OObeEMOM 
90 ma, CHaGxKeHHYy!o JByMA TpalyHpoBaHHbIMu Ka- 
IWJWIAPHBIMA TpyOKaMH, 3aKPbIBACMbIMH nputep- 
ThIMH T1poOKaMH. 

O6bem MexKy ABYMH AeeHHAMH KallWIAAPHOH 

uc. |, TTnKHO- 
tpy6xu paseH 0,01 «2. MeTp. 

PacTBop COJH BBOAHJIM B NHKHOMeTD nuneTKOK 
C OTTAHYTHIM Y3KHM KOHILOM, NHNeTKY B ciyyae KOHICHTPHpoBaH- 
HbIX PACTBOPOB NIpeABapHTebHO HarpeBay. 

B repmMoctaT—Ooybliy!0 CTeKAAHHY!O npoOupky (Cc pe3HHOBOH 
1poOKOH)—BCTaBI AH NHKHOMETP, TepMOMeTp H OOpaTHbIH XOOAMJIb- 
HK. Tlocnequuit Obl CcoeqHHeH C MaHOMETpOM H Baky YM-HaCOCcoM 
uepe3 MAaHOCTAT Aa MOoAepxKaHHA noctosHHoro BakyyMa. IIpu npo- 
BeJeCHHH ONBITOB 10 100° B npoO6upky HanHBaM BOAy, a MMKHOMETP 
HaxolHsIca Haw BoAOH. B cucTeme cosfaBain BaKYYM H JOBOAHJIH BO- 
wy Ao Kunenus. Temmepatypy KMneHHa BObI, a CIEMOBATEJIbHO, H TEM- 
nepatypy TepMoctata onpeAeAMH TO BeAHUHHe OCTATOUHOLO AaBeHHA. 
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Ana onpeyeienua yaenbuoro peca IipH Temnepatype sBanne 100° 
B npoOupky HaHBaH raHepun. ITa#kHometp norpyxanu B ran 
PHH, TeMHe€patypy KOTOporo u3mMepsaH TEPMOMETPOM C LeHOL ‘a 
HHA 0,1". Korga o6tem PacTBopa B MMKHOMeTpe paca 
oa ae CTO H3MEpAH, OTCUNTHIBAA KOMHYeCTRO noite 
WJJIAp aM 
Ph nee a : a a a Samepbr Jlenann c TOYHOCTHIO 


YbeNonb/i bet 





Novuenmpauus NH 4NO4,% 


Puc. 2. Yoenbupii pec pacrBopop NH4NOg. 


aye 
H chon HoMepa ee Ey, GORLYM 8 cHcTeNe yxenburany 
HarpeBaHHA pacts 
TePrOAMISCR Ha ORM MoMeKT, Grxpaitazi poGKH MakoMeTpa 
Vicienu cee MBaJIM WH aHau3npoBanu PpacTBop. 
MHauHOlt Cenutom c PUT OMPeAeNeH As CIELYIOULMX PacTBOpOB: aM- 
Bol Cequine a comep>KaHHem oT 50 n0 99% NH,NO,, kaspine- 
CEJIHTPbI Cc Cc oe KaHHeM oT 40 fo 85% Ca(NO,),, KaJIbIMeBOH 
p OA€pxKaHHem OT 21,84 7079% Ca(NO,), ¢ 06aBKolt ~5% 








AMMHaqHOH CeuTpbI (Tab. 1—3, puc, 2—4) 
YaeabHbti Bec BORHDIX pacTtBopop NH,NO, Miele ts 
(2/cm3) 
NHgNOs Temnepatypa, °C 
sf 8% =| 1 | 120 | 1 | 460 | 180 | 200 
pe ie eee, 
50,0 1,2005 | 1.1935 | } 1860 
60,0 | 1,2520 | 1/9415 | 1/9310 
70,0 | 1,3085 | 1/2956 | 1/9840 
ane 1,3690 | 1/3580 1,3460] 1, 3350 
a 1,4150; 1,4015 1, 3895 
eo 1,4320! 1,4180 1 4035 
20"0 1,4400{ 1,4260 1 ,4120 
| 1.4410] 1,4260! 1,4115* 


* OKcTpaloHpoBaHHble Wanuble, 
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Tadauya 2 


YyenbHbid Bec BOAHDIX PACTBOPOB KaJbUMeBOH CeAHTPbI 











(e/cm3) 
ed Temnepatypa, °C 

% so | 6o | 7 | 80 | 90 100 | 110 

40) 1,3600 | 1,3478 1 , 3365 1 3255 1,3175 1, 3090 1 , 2980 
45 1,4175 | 1,4055 1,3950 | 1,3850 1 , 3750 1 , 3655 | , 3560 
oO 1,4750 | 1,4630 14535 1,4440 1 4340 ] , 4250 1,4150 
95 £5325. |i 15220 1/5125 1 5025 1 ,4925 1 4830 1 ,4730 
60 1,5900 | 1,5800 | , 5625 1 5610 T5510 ] 5425 1 3320 
65 1,6490 | 1,6390 1 ,6300 ] 6202 ! 6100 1 6015 1 ,5920 
70 {,7070 | 1,6973 1 ,6885 1 ,6805 1 ,6705 | 6608 1,6510 
13 1,7650 | 1, 7570 1, 7475 1, 7403 1 7309 1, 7200 1,7103 
80 1,8245 | 1,8155 | 8075 1, 8000 1,7910 1, 7810 | 7708 
85 1,8840 | 1,8750 | 1 8675 I ,8600 1,8515 1,8415 1 8325 

Ta6auua 3 


Yyueabuplii Bec BOMHbIX PaCTBOPOB KaJbUHeEBOH CeaHTpEl C LOOaBKOH 9% NH,NO;* 
(2ejcm®) 


ee 


Temnepatypa, °C 





























Ca(NO3)2 
ve 50 | 60 70 80 90 100 | 110 120 130 
50,0 15420} 1 4950/1 ,4860 | 1,4785 | 1,4680} 1, 4585] 1,4522 | 1,4445 i, 4380 
00,0 15660) 1,5570/1 5480} 1,5410] 11,5305) 1,5200] 11,5120] 1,5080; 1,5005 
60,0 | 1,6282| 1,6195|1,6105 | 1,6030] 1,5945] 1,5840} 11,5780] 1,5700] 1,5635 
65,0 16905] 16820]! ,6730| 1, 6660] 1 ,6570} 1,6480| 1,6410] 11,6340; 1,6260 
70,0 1, 7530) 1, 744011, 7360] 1,7290} 11,7200) 1,7105} 1, 7040) 1,6965 1 6900 
7520 1 8140] 1, 8060}! , 7990} 1, 7920] 1,7840}1,7745] 1,7670;1,7600} 1, 7520 
79,0 1, 8660} 1,8580}1 ,8500] 1/8420] 11,8340} 1,8260} 1,8180/1,8110) 1,8025 
) 
* Tlo6aska NH4gNO3 paccunrana no oTHomeNMO K cogepxanuio Ca(NOg3)». 
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30 40 50 60 70 80 90 
| Honyenmpayun, 7 Konuenmpauun Ja 
Puc, 3. Yaeqbubii Bec pacrpopa Ca(NOs)o. Puc, 4. Yyenbublii Bec pacrBopa Ca(NOs)>+-106. 


4 3: 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


[lapunaibHpie faBaenia NH, nh H,O Haq BOosHbIMH pacTBOpaMH 
NH,NO,—-NH,, a Takxe H,O u HNO, Hay BOXHBIMH pacTBOpaMH 


Tlapuvanbupie Aapnenun NH, wu H,O nag pactsopamu 
H,O—NH,NO,—NH, 


onpezeaH B MpHOope (pxe. oO HM 6), KOTOPbIH HaxO{HICH B TepMO- 
ctate /, 3alOJIHEHHOM IJIHWepHHOM. 

Uccneqyembii pacTBOp AMMHAaYHOH CeHTpbl 3aHBaIWw Yepes 
BepxHee OTBEPCTHe BO BHYTpeHHHH cocyy 2 (puc. 5). Ilo TpyOxe 3 
olaBasiW B 3MeeBHK 4 ra3z00Opa3HbIH AMMHAK JIA HaCbILIeHHA pac- 
TBOPa AMMHAKOM. 

H36nirokK aMMHaKa H Tlapbl BOAbI yxoLumH uepe3 TpyOKy 6 
B aTMochepy, a Mp paOoTe NOM BaKyYYMOM OTC@CbIBaJIMCb BaKyyM- 
HACOCOM. 

JloctuxKeHHe paBHOBeCHA M@KAy ®KHAKOH HW rasoBokK (bazamu onpe- 
JIeNAIM MO COBNALeHHIO aHaJIH30B KUAKON cba3sbl, oTOHpaemoit yepes 
20—30 MHH. | 

IIpo6y »*xHAKOH cba3sbl OTONpanH yepes KpaH 7 HAM Yepes BepxHee 
oTBepcTHe mpHOopa (MpH BbICOKHX KOHICHTPalHAX pacTBOpa), TIpo- 
6y ra30Bol tbasbI—H3 KOHAeHCaTopa 8, nomeujeHHoro B Cocy, /[bwa- 
pa C OXJlaKaloulyM paCTBOpOM. 

Kougeucatop 8 Obit COeAHHEH CO CKIAHKOH THINeHKO, COfepKaB- 
WieH THTPOBaHHbIM pacTBOp C€pHOM KHCJOTHI. 

[IpH mpopefeHHvH oOmbiITa, nociie YyCTaHOBJIeHHA paBHOBeCcHa, 
KOHJeHCaTOp TpHcoeqHHAMH K %UpHOopy, a tTpyOxy 6 nepe- 
KPbIBali. | 

Tipu pa6ote nox BaKYYMOM OTKPBITbIM KOHEL CKJIAHKH THILeHKO 
TOKE MpHCOeAHHAJIH K BAKYYM-HACOCy. 

Korga B KOHJeHCaTOpe HaOupasocb oKONO | MA XKMAKOCTH, 
ONbIT npekpamanu, cocyy [bwapa yAaianH W OTTOHAIM aMMHaK U3 
KOHAeHCaTOpa B CKAAHKY THINeHKO. CocTaB ra30BOH (a3bl paccuHThI- 
BaJlH 10 aHaJIM3y KOHJeHCaTa B KOHJeHCaTOpe HW paCTBOPa B CKIIAH: 
Ke TuuleHko (puc. 9). 

Jlna mpopepKH HafexKHocTH paOoTbi mpHOopa Obi H3MepeHbl 
naplwHalbuble Aapnenua NH, u H,O wa BOHDIMH paCcTBOpaMH aM- 
MHaKa. ‘ 

Pe3yiibTaTbl COBMaIH C JHTepaTyPHbIMH JaHHbIMH. 

PesyjIbTaTbl NMpOBeAeHHbIX ONbITOB MpescTapsenbl B Tab. 4 w 
Ha puc. 7 u 8. 


* B pa6ote npHyumaa yyactue A. Jl. Xackuna. 
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Pre. 5. Tipu6op jin onpexeteHHs Mapiita.tbHBIXx 
aBJIeEHHHY AMMHaKa H BOADbI Hay PacTBOpaMH 
NH4gNOs3—NH3 —H.0O: 

f -TepMoctat; 2--sryrpesHHh cocya; 3—-Tpy6Kka A180 
NOwayH AaMMHAaKa; 4-—-3MeeBHK: 5,6—Tpy6KH Aas Bhi- 
NORa@ NAPOB AMMHAKA H BOADL, 7---KpaH AIA OT6ODa Mpo- 
Ob1; S-—-KOuMeHcaTop, HOMewleHHeA B cocya JLpioapa; 
9 -cK.Taika Tuuerko; /0-- tpy6ka Jan NOa?uH BOsAyxa. 
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Pic. 6. Cxema ycTaHOBKH IA OnpesxeieHHA NapwnadbHbIX aBlieHHi aMMHaka 
M BOXbI Hak pacTBopam” NH4zNOs—NHs—H.O: 


{—6annon ¢ NH3; 2—KkonoHka c KOH; 3—manometp; ¢—npu6op Aaa onpenenenua MapyvaspHblx 
AABNeNHH, S—PperyAATOP BakKyyMa B cHcTemMe; 6—Oydep; 7—pTyTHbI MaHOMeTp. 
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Tabauya 4 . 
[lapunatpupie yapsenus NH, 4 HO Haq pacTBopamMH NH,NO;-—-NH;—H.0 
- Tlapuvasibubie ES TlapuHasibaple 
Coctas pacrBopa, % | & AaBeHHA, MM Coctap pacTBopa, “o} >. RaBJIeHHA, MAM 
pr. cr: i Dra cr, 
NH4NO3 NH3 a H20 NH: | NH,4NO3| NH3 te H2O NH3 
ko eo 
ee eee: | eee Sem eet See Berens 
49,9 | 10,4 60 | 51,6 | 704,4 || 86,2 | 0,86 | 100] 273,4 | 286,2 
7,79 58,8 | 494,8 0,57 167,3 | 175,7 
4,79 69,3 | 281,23 
2,69 89,4 | 161,2 |} 86.2 | 0,35 | 110} 299,6 | 156,2 
1,15 932,31 517,2 
57,3 | 13,0 | 50 | 32,3 | 725,7 0,63 256,9 | 293,5 
10,9 94-357); 
8,88 38.8 | 409,2 |} 89,9 | 1,18 136,6 | 620,4 
5,63 66,7 | 236,8 1,06 201,6 | 551,4 
| 0/28 996.7 | 162.9 
0,20 936,8 | 112,2 
59,3 | 9,28 | 60} 39,6 | 707,9 
5°63 ae | Song | 91,7 | 0,32 | 120] 281,6 | 488.6 
‘ 5 0,50 341, 
3,59 {01,0 | 205,0 0°93 310°7 | 154°5 
62,8 | 6,55 ; 70] 98,0 | 661,0 }| 94,9 | 0,47 | 130 | 328,2} 418,0 
5,27 54,5 | 547,0 (124 417.8 | 167.5 
359 72,0 | 384,0 017 | 413°6 | 12574 
| 47 113,8 | 178,2 
95,4 | 0,64 | 130} 155,8 ] 592,0 
65,9 | 3,74 | 80] 146,0 | 604,5 (). 37 9883 | 341,3 
3,06 117,6 | 482,9 0,20 212.9} 234,9 
1,96 104,3 ) 347,2 0,18 977,141 492,5 
0,79 | i58,9 } 137,1 
95,5 | 0,56 | 140 | 102,32 662.5 
ri 4 | 70| 50,1 | 701,9 3 0,39 9974 | 337, 
ao Va 16.2 | 5538 0,13 288.9 | 175,9 
3,06 72.1 | 379.9 
1,79 73,4 | 228,6 || 96,3 | 0,40 | 150] 142,9 | 624,95 
0,26 171,5 | 445,3 
78,2 | 3,88 | 80| 29,2 | 718,8 0,13 226,9 | 239,9 
+ 2,99 46,7 | 551,3 
1,86 112,0 | 336,0 |} 97,3 | 0,48 | 150} 98,0) 664,9 
0,45 143,2 | 606,2 
7 2.73 | 90 | 155,6 | 597,8 0,35 116,0 | 485,0 
a 2.67 107'7 | 693°1 0,10 308,6 | 140,8 
1,56 150,0 | 403,0 ae 
0,78 180,5 | 172,5 || 96,9 | 0,40 } 160 | 120,4 | 641,2 
0:27 164,8 | 446,8 
85,6 | 2,49 | 90} 48,4 | 705,2 0,15 198.2) 973.4 
1 60 85,7 | 463,23 
7 168,3 | 181,7 || 97,4 | 0,31 | 170] 65,0) 695,2 
| 0,25 98,4) 511,8 
86,2 | 1,82 | 100 | 201,6 | 547,7 0,16 123.2 | 337,0 
Te 
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Puc. 7. Ynpyrocts napop NHg nag cuctemol: 
NH4NO3—-NH3—H.O. 


Qo 
S 


Ynpyeocine, 4M pm.cm. 





” Ny 


Puc. 8. Yupyroctb napop NH3 Haq cuctemolis 
NH4NO3—NHs—H,O. 
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aa onpezenenuaA napuvasbHbix yapnenui HNO, u H,O waa 
pacrsopamn H,O—NH,NO;—HNO, 8 xkom6y mpHOopa_ (puc. 9) 
HaIMBaJIH HCMbITyeMbIH pacTBOp HW HarpeBasH Jo KunenHsA. [appr nog- 
HHM@aHCb 0 y3KOH BHYTpeHHeH TpyOKe H KOHJCHCHPOBaJIHCb B 
XONOAWIbHHKe. Koufexncat coOupavca 

K bakyyn-nacety » nyneTKe H TepeTeKal OOpaTHO B 


——e 


Kom6y. Uepe3 HeKOTOpoe BpeMHA HAaCcTy- 
Malo paBHOBecHe M@KAY MHAKOH HU 
ra30Boh (ba3saMu, Ha 4TO YyKa3biBawa 
YCTAHOBHBUIaACA TOCTOAHHaA Temme- 
paTypa KHMeHHA pacTBopa. 


S 


oH 


Ynpyeocmo, MM pin.cin 
mA SS 





75 BO 85 GO 95 100 
Konuennpauun, %. 





Puc. 10. Ynpyroctp napop HNOs 
Ham cuctemoh: NHgsNOs-—-HNO3;— 
—H.Q(HNO3— 0,5 % ): 
{—aTMocdepHoe MaBieHHe; 2—RBaKyyM 


200 mm pT. cT.; 3—sBakyyM 400 «um 
PTs CT 


Puc. 9. Tipu6op sia onpeze- 
J@HHA MapWHaJIbHbIX LaBJ1eHHH. 


Uto6br Hu36exKaTb KOHJeCHCaLMH ra30B B rope KOO, Topo 
6blIO ChemaHO ABOHHbIM H CHaOKeHO HepeABHXKHOH 93JICEKTPO- 
neuplo. 

BropoH XOJOAHIbHUK NpHOopa MpeAHasHayasiCA AIA OKOHYATEb- 
HOH KOHJCHCallMH apoB, NpowewWIHX Yepe3s NepBbIH XOJOAWIbHHK, 
ocobeHHO MpH paboTe nox BakyyMOM. 

Jia papHomMepHoro KHuMeHHA pacTBOpa B KOWOy MOMeLaHCcb TOH- 
KHe CTCKJIAHHbI€ KaliHJVJIApbl. 

Tlocme JOCTHKCHHA paBHOBeCHA MexAY %KHAKOH HW rasoBoh da- 
3aMH OTOHpanH mpobOy »*XHAKON cba3sbl H KOHAeHCaTa (NapoBan ca3a). 

Ilo aHanu3y KOHAeHCaTa paCCUHTbIBaAIH MapiHasIbHble AaBJIeHHA 
a30THOH KHCJIOTb! HW BOJbI Hal pacTBOpaMH, COCTaB KOTOPbIX aba 
AHaJIH3 X%KHAKOH (pa3pl. 

JJ NpoBepKH NpaBHJbHOCTH BbIOpaHHOH MeTOAHKH HW HafeKHOCTH 
cOopKH npH6opa mpesBapHTebHO MpoBeseH Obl OMbIT C 46,82 % -HbIM 
pacTBOpoM a30THOH KuCcOTHI. IipH fapenHu 440,5 mam pT. CT. 
pactBop Kuen mpH 100°. Kongeucar cogzepxan 18,36% HNO, 
81,64% H,O, tT. e. PyNo,=26,6 mm pt. ct. H Py,o=413,9 mM pT. CT., 
YTO HA@XOAHTCA B XOpolieM COBNaeHHH C JMTepaTyPHbIMH JaHHbIMH. 
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OMbITbI TIPOBOAHIHCb C pacTBOpaMH, ComepxKaBiUuMU 75-—97,4% 
NH,NOs; u 0,5—2,0% HNO, (ta6a. 5, puc. 10—12). 


Tabauya § 
Nlapuvaapupie gzaBsenua HNO; un H.O Hag pacrsopamn NH,NO;—HNO;—H.O 




















ie TapyHasbuble - Hapunaspupie | 
CoctaB pacTBopa, %] & WaBsieHHA, MM CoctTaB pacTBopa, % S. AaBJICHHA, Mu 
i pT. cT. sth pT. cr. | 
7 e = a. 
= 
NH4NO3 HNOs: bo H2O HNOs3: NHq4NO3| HNOs ae HsO HNQ3 
76,5 1,5 {130,41 763,01! 4,2 || 95,0 177,5| 541,6] 15.8 
80.9 134.5] 764.5| 4.5 || 95.5 173.2] 506.2] 47.5 
88.7 i59.1/ 748.8! 14.4 || 96.6 186.01 524.8] 30,2 
91.7 166.5} 723,3| 31.1 || 79.0 104/1| 365.1 iv 
94.9 182'0| 716.1 | 37.9 || 86.3 173.0 365.6} 3.6 
96.5 139°0| 688,9| 57.7 || 95.0 165.01 347.8} 10.0 
97.0 19201 705.6} 59.4 [| 95.0 161.0} 341.5] 1275 
78.8 120.6 564.6| 2.6 || 96.5 176.0| 348.2] 16.6 
83,5 126,5) 561.4) 4,8 | 95 | 0,5 {129.61 748,71 0.7 
91.5 148.9] 560.0} 12.9 
86.2 14291 764.3] 2'5 
93:8 160.01 528.4 | 24.2 
87.2 150.7| 742.81 4.9 
94° 4 168.0] 523.1 | 30.8 
4 86.1 136.51 735.2} 2271 
95/2 177.01 511.4 | 35.2 
97° 4 907/5| 745.2] 19°8 
79\1 106.2} 367.2} 2.4 
85.3 112’°5| 363-1] 31 || 289 17,3) 552,1 | 0,6 
87.5 132°5| 564.7] 2/1 
93,8 1,5 |139,8} 351.5] 10,1 || 87.7 135.5] 544.5] 3.2 
94°4 152°9| 336.8] 17.2 || 91.6 145/8| 542.1! 5.7 
95.3 ° 164.0! 326.4 | 20.2 || 95/5 182'5| 542.5] 14/8 
96.0 171.7] 336.4} 24'6 || 96.9 189.0} 553.8 
77,4 | 1.0 {128.9 755.0] 1.8 || 78.2 103,6) 352,3) 0,4 
88.6 101°3) 3658/5 | 1/3 
83.8 136.0| 756.5} 3.7 , 
924 138.51 346.4] 1.4 
84.7 140.01 762.8| 4.6 
| 95.7 169.3] 348.5] 818 
91,3 157,5) 739,31 8,5 |) 97’ 179'0| 358.41 6/6 
95.4 182'0| 715.3 9, 
962 194'5| 733:3| 24,0 || 79,8 2,0 1134,2| 752,7! 6,3 
96,7 195,01 721.61 43.4 || 92.9 181.71 687.41 66.6 
81.8 119.4] 558.1 16 || 92.6 : 157.5 517.7 | 36.5 
85.5 139/9] 563.6] 3.8 || 93.5 1415] 335.3 | 18.9 
Ba3KOCTb 


aA onpezeseHHA BAS3KOCTH Gbll MPHMeCHEH MeTO Kanhsnapa. 
Ha ocHOBaHHH OFIbITHBIX AAHHbIX MpOW3BOAHMH pacueT KORXpcPH- 
IHe€HTa BA3KOCTH NO dopmyue 


= (4:— 4) 


v 


rye: 
%—BA3KOCTb, CAaHTHNYa3bl; 
A u B—xouctants! npHOopa (A=0,0225 u B= 12,5); 
{—YACJIbHbIA BeC UCNbITYeMOrTO pacTBOopa; 
T—-BPeCMAH HCTCYEHHA PKHAKOCTH, CeK. 
KouctanTpl A vw B onpeyemaAioT Ha OCHOBAHHH ONbITOB C KHAKOCTHIO, 
BH3KOCTb KOTOPOH H3BeCTHA. 
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B konOy BuCKO3HMeTpa (puc. 13) HanMBaJH 100 ma ucnbITyemMoro 
pactBopa. []iaB aMMHayHOH CeJHTpbl BbICOKOH KOHUeCHTpallHu npey- 
BaPHTE/IbHO PaciaBJAA HM HaHBaIH B BHCKOSHMETP, MNOMeULeHHbIH 
B TEPMOCTAT TIpH TeMMepaType BbIe TEMMepaTypbl MABJeHHA HCIIbI- 
TyeMoro pacTRopa. 





&0 c 
f 
40 50 f - 

& 7 4 
& E40 T rkvccticsis 
S 30 q rh NNSASN. 
< : 2 | 
RS a J | 
. 2 § | 
Pe 4! S 3 
§ ~ i 
S I 2w / 
2 Cc ° | 
= i , 
§ 10 


Ss 





75 60 85 SO 95 75 80 85 90 95 100 

Konuenmpauuar, 7o — Konuenmpauun, 7% 
Puc. 11. Ynpyrocth napon Puc. 12, Ynpyrocth mapos Puc. 13. TIpn6op aua 
HNO3s 3 Had cuctemoli: NOs Hay cuctemoli: OMmpeyeneHHAt BASKOCTH: 
NH,4NO,;—HNO3;—H.O NH,NO3;—HNO3—H,O {—vepmocraT; 2—kKou6a BH- 
(HNO3—! %): (HNO3-—-1,5% ): CKOSHMETPa; 3—pesuHoBad 
i -armocepHoe jlaBieHHe, 2-— {- aTmMocdepHoe jlaBsieHve; 2—- es Fo eDuGHeTD: 
BakyyM 200 mM pT. CT; 3--Ba- = BakyyM 200 MM pT. CT.; 8—pa- 7__-tpy6Kka ana Nomaun Bos: 


Kyym 400 am pr. CT. KyyM 400 at pT. cT. Ilyxa JWIA NepeMeulnBaHHA. 


B KauecTBe TepMOCTaTHOH X%KHAKOCTH MPHMeHAIH TIMIepHH, me- 
peMeLIHBaHHe TIMWepHHa TpOW3BOAKAM BOSAYXOM. 

Pacrsop H3 pesepByapa BHCKO3HMeTpa TepesaBANBadlH pe3HHo- 
Bol rpywiel B NKNeTKY JO BepxXHeli METKH; OTbEAHHHB rpyuly, aban 
pacTBopy CBOGOLHO CTeKaTb 10 HWDKHeH MeTKH H OTMeUaJIH CEKYHO- 
MepOM BpeMA HCTeYeHHA MKHAKOCTH. 

Jina KaxKOli KOHUCHTPallNH pacTBOpPa MpOnSBOAHIH ITO 3—4 omnpe- 
jleeHHa. 

Bo u36eKaHHe YaCTHYHOTO HCNAapeHHA BOAbI TpyOKY BHCKO3HMCT- 
pa COC#AMHAIH C OOpaTHbIM XOJOJHJIBHUKOM. 

Bb OMpeseseHbl BASKOCTH BOAHbIX PaCTBOPOB- AMMHAa4HOH Ce- 
JIMTpbI OT 50 Jo Q9 2% , KaJIbILMeBOH CeIMTPbI OT 30,55 no 80%, KaJlb- 
uHeBOH CeluTpbI OT 30,50 Ao 80% ¢ mo6aBKol 5° aMMHayHOH CeJHT- 
pbl H HaTpHeBOH ceHTpEI OT 26,8 10 62,8% (Ttab6n. 6—9 un puc. 14— 
te) 


* Kpome 3KCTepiMCHTA.TbHbIX TOUEK, Ha HEKOTOPBIX KPHBbIX HalieCe@Hbl TOUKH 
HO AHTepaTyYPHbIM jatiHbIM, 


6 Tpyan THAT, pon. V 81 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


: Tabauya 6 
ASKOCTb PaCTBOPOB a30THOKHCIOrO aMMOHHA NIpH Pa3AH4HbIX Temnepatypax 
(CaHTHnya3pl) 


Kouuex ¥ 
Temnepa- eee os 











fe ee | 
Typa, °C | | 
50 | 60 | 70) | 80 85 | 91,14 | 97,6! 99,24 | 
20 1,45 a 
30) 1,19 | 1,65 | 2.5 
4() 1,00 | 1,30 | 2705 
59 0,87 | 1,15 | 1.76 
60 0,76 | 1,02 | 1.55 | 2.50 
70 0,64 | 0,93 | 1,40 | 2'93 | 9 go 
80 0,60 | 0,85 | 1,28 | 2’00 | 9755 
90 0,54 | 0,76 | 1,15 | 1/60 | 2°39 
100 0,48 / 0,70 | 1,06] 1.66] 2715 | 3.87 
110 0,42 | 0,64 | 0,78 | 1.55 | 202 | 3'45 
120 1,46) 1,90 | 3710 
130 1,34 | 1,80 | 2’81 
140 } Le" O85? 
160 4.79 
0 | 
170 4,28 | 4,78 
| 3,98 | 4,26 


190 ne 
3,86 


Mpumeyanue. Janne ana 5 
Hep nee ee eves 90, 60, 70, 80 u 85%-npx pacTBopoB NH4NOg noayyenp 


Baskocmb , canmunyasel 
So 





10 £0 JO 40 50 60 70 60 GQ 100 
Honuenmpayus, % 


Puc, 14, Basxocth pacrBopos NH4NOs. 
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Ta6auya 7 


BasKOcTb PpacTBOPOB a30THOKHCJOFO KasbHA NPH Pa3sAM4HbIX TemnepaTypax 





Temnepa- 


Typa, ° 


110 





0,9 

0,79 
0,69 
0,61 





~~ 
"38 
= 
S 
S 
S 
o 
S 
= 
ee 
~ 


(caHTunya3bl) 


KOHIUeHTpallHa, % 





Meanie ee ne ee 
205 3,80 = an _ 
1.72 | 3,13 7:73 51,29 oe 
1,45 2,70 6,13 35,47 = 
1,25 2,26 4,65 24,90 = 
1,09 1,95 4,09 19,32 105,62 
0,96 1,71 3°71 15,43 78,04 
= = 2,85 12,73 51,65 
1 


cir 
i 





Honyenmpayus, % 


Puc. 15. Baskoctp pacTBOpoB 
Ca( NOs)» 
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Tabauya 8 


BaskocTb pacTBOPOB a3OTHOKHCAOrO KaabUHA C LOOaBKOIi 5% NH,NQ,* 
Np pa3H4HbIX TemMnepatypax 


(CanTunyas3pl) 


a 














Kongeutpayna, % 

Temnepa - 

Typa"< 31,84 | 41,80 | 51,65 60,0 | 70,0 | 79,0 
50 147 | 3,29 5,76 10, 12 = = 
60 — — — 7,85 — — 
70 1,06 1,59 3,85 6,30 — — 
80 0,94 1,38 — 9,25 22 80 — 
90 0,82 1,29 2,73 440 17.20 = 
100 0,72 1,07 ea 3,65 14,90 = 
110 = = 213 | 3799 11°40 cn 
120 — — — 2,00 9,05 46,0 

130 ae = = 1,80 7,50 30,40 





* TLo6apka NH4NOx3 paccuutana mo OTHOIIeHHIO K cogepmKaHHio Ca(NO3)}-. 


S 






S & 


Saskocms, caHmunyagsss 
> 
S 


55 80 05 10 15 8 
Konuyermpayun, % 


Puc. 16. BaskocTb pactsopos 
Ca( NOx3)o-+-106. NH,NOsg. 
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Tabauya 9 


ax 
Ba3KOcTh pacTBOpOs a3OTHOKHCI0rO HaTpHs Np pa3JH4Hbix Temnepatyp 


(caHTHITya3b!) 
Se eee Se a eo ne i 


KonuenTpauns, %o 
Temnepa- 



























__ 4&__ 2s i 
rypa, °C 25,78 | 36, 40 | 44.31 50,94 56,35 | 62,78 
ee eee ee oe on Ea 

2 067 —- 
0,695 0,900 1 ,256 ] ,638 ; = 
a 0,594 0,778 1,079 1,411 aes - 
80 0,528 0,679 0,928 1,201 | ee ee 
90 0. 492 0,582 0.795 1,017 28 1666 
100 0,431 0, 534 — —— nee 1304 
ne —_ — 0,669 Eon ls mt 
110 — aes =o | 
| 
= 
DZ 
~ 
N 
z= 
S 
& <a 
S ce ee el 
S ——v 
efi itt 
& 
b+ a 


2. 90.395 00 45 50 55 60 8 
Konuenmpauus, % 


Puc. 17. Baskocrb pacrsopos NaNOs. 
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Il. KHHETHKA H KATAJIN3 


Kandudam xum. nayx A. TP, JIEH BYILI* 


OB OBPA30BAHHH YFPJIEPONA NPH KOHBEPCHH METAHA 
C BOAAHbIM MAPOM H Cc KHCJIOPOJIOM | 


TOPbIX YCNOBHAX TapaJJIeJIbHO Cc OCHOBHbIMH peaKWHAMH 


CH, + HO = CO-4 3H, — 49,3 Kxan (1) 

Cig CO, == 2C0 2H, —59,1 Kan (2) 

CH. +> 0, — CO + 2H, +8,5 Kas (3) 

; COP HO <= CO. A, + 9,8 xxaa (4) 
sea NPOTEKAaTb TEpMHYeCKHH pacnay Merana c BEIeNneHHeM yrsiepo- 
CHy = C= 2H, 18) | Kia (5) 


oe eats OombIHe MpoHsBoACTBeHHDIE 3aTpYyHeHHA. 
oe Desai eacecican acai e ee NPOBEACHHE SHHOTepMHYe- 
ee NpexBapHTenbuo nojorperaior ae C HMM KoM- 
ee seg nai 3aBHCHMOCTH OT Ha3HayeHHA KOHBepTHpoBaH- 
sa Lee epee TpeOoBaHHi No co_epxKaHMIO B HEM OC- 
ees soe oe bITb TPHMCHEHBI ABE MIPHHLAMHAaIbHO pas- 
ay ona oe KHE CXeMbI MepepadorKku: 
B tpy6uaTor eid oe © BOAAHBIM T1apOM HI C yruIeKHCJIbIM ra3om 
nugaTopa SL ana a THNa Np TeMNepatype B coe KaTa- 
AAA npouecca Ten Bospactarioulen oT 400 no 800°. Heo6xogzHmoe 
HEHHbIX KaTamusatopoM 7 16 Te ee HaPyKHOTO O6orpeBa sanoz- 
raioT KaKkol-nH6o ra3. pe UES aiae cy OR NOD Crane Gr BenOvCxKn: 
se Ste ot ee C KHCJIOPOJOM HWJIH BO3AyXxoM, o6oraen- 
» B annapate maxTHoro Tuna C BHYTpeHHe;t orHeynop- 


* B pa6orax NIpHHHMaJIM yuac 
HHIOB, I’. A. Bepro, B. C. iene A. Kapwapau, O. B. Yeapos, B. IT. Kop- 
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Hol dpytepoBKoH. [lpomecc MOKeT ObITh OCYLIECTBIeH C AOOaBKOK BO- 
imHoro napa v 6e3 Hero. TemmepaTypa Ha BbIXOJe HS CNOA KaTasHu3a- 
Topa, B 3ABHCMMOCTH OT COfepxKaHuA B MCXOAHOM ase lipumMecei cep- 
HHCTHIX COCUMMHEHHH, COCTABIAeT 850—1100°. 

B qanvoli cTaTpe OOOOMIeHbI Pe3yAbTATbI MPOBEACHHEIX Ham ic- 
CneloBaHHlt Oo H3y¥eHHIO yCOBHH, Up KOTOPBIXx oOpa3yetca yrsie- 
po, Kak Tip MpesBapHTeMbHOM HarpeBaniy MeTaHa C BOJAHBIM Ma- 
poM B OTCyTCTBHE KaTamM3aTopa, TaK HM MPU KaTaNHUTHYeCKOH KOHBep- 
CHM MeTaHa I1l0 YKa3@HHBIM BBIIMe TEXHOJOPHYeCKHM CXCMaM. 


HarpesaHve MeTaHa C BOAAHBIM NapoM B OTCYTCTBHE KaTaJM3aTopa 


[ip HarpeBaHHl B lycToH KBapleBoH TpyOKe CMECH, cocTonmen 
43 OfHOrO OObeMa MeTaHa H ABYX (tpex) o6beMoB BOAAHOTO Mapa, B 
JMHAMHYeCKHX YCAOBHAX IPH BpeMeHH npe6bipaHHA B 30He HarpeBa 
1—8 cex.! 3ameTHoe OOpa30BaHHe yrsepowa HadHHaeTcA NPu Temie- 
patype ~880°. 3amouHenne peakIHOHHOH TpyOKM KyCOuKaMy 1WaMoTa 
U joOapsmeHHe KMCMOposa K WCXOAHOMY Tasy HIM HeMocpeACTBEHHO 
B 30HY PeaKIKHH He OKA3bIBaJIM 3HAYHTEIbHOTO BIIMAHHA Ha Hayao 
BLILeeHHA yraeposa. C noppiuenvem TeMMMepaTyPbi KOJIHYECTBO BbI- 
WemAOUleroca yreposa 3HaYHTeIbHO BOspacTaeT, HO TPH 1200—1250° 
OHO HAYHHaeT 3aMCTHO CHHKATLCA, TAK KaK YBCIMYHBACTCH CKOPOCTb 
peak MeKy BbIMeIAIOMIMMUCA YrepOwOM H BOAAHBIM 1apoM’. 

B craTuyeckux yClOBMAX! NP AVHTeIbHOCTH HarpeBannn cMeCH 
MeTaHa c mapom oT 0,25 Jo 6 yac. BbimeseHue yruieposqa HauHHaeTcH 
yoke mip 750°. C noppiienHem TemmepaTyPbI AO 950° ono yBeJIMUMBaeT- 
CA, a IpH JasbHeHWIeM NOBbILICHHK TeMMepaTyPbl HauHHaeT YMeHb- 
mated. IipH yserwuenHu MaplwabHoro AaBseHHa MeTaHa H YMe€Hb- 
IUeCHHU KomMUeCTBA NOOaBAeMOrO BOAAHOTO Tapa CKOPOCTh o6pa30- 
BaHHA yrueposa YBeNHUMBAeTCH. 

KonwyectBo yraeposa, ocefawmero Ha CTeHKAaX KBaplUeBOu 
TpyOKH, 3aBHCHT OT COOTHOLICHHA. cKopocTeH AByX MapasebHO 
MIpoTeKalowux peakWHi: TEpMHYeECKOTO pacnafa MeraHa fo yrviepowa 
mo ypaBHeHHto (5) H B3aHMOelicTBUA OOpasoBaBulerocaA, yrueposa © 
BOJAHbIM TapOM 

C+H,O — CO+H, (6) 

Be3 CielHalbHbIX KaTaIH3aTOPOB 3HaYHTe/bHOE y BeMUeHHe 
cKopocTH péaKunu (6) NpoucxoAMT NpH TemllepaTypax BbILLe 1200°, 
eCIH BpeMA peakLHH MaJIoO (1—8 cex.). [Ipu Temnepatypax Bplllle 
950° cKopocTh peakunH (6) yBemMunBaeTCA NpPH JWAHTCNIbHOM Harpe- 
BaHHH MeTaHa c BOAAHBIM Mapom (0,25—6 qac.). B cTaTHYeCKHX yCJO- 
BHAX yBelHyeHHe H3ObITKa BOAAHOTO Mapa i moOaBleHHe K 1a3o- 
japOBoH CMecH 90—60% KHCOposa OT OObeMa METAHA cnoco6cTBy!oT 
yCKOpeHHWo ra3snpukallAn BbINCMHBWErOCA B HaYaJIbHbIK MOMEHT yre- 
poja. | 

Be3 o6aBseHua BOAAHOFO Napa, KaK NOKASbIBAaIOT aHupie®, Hayao 
TepMHYeCKOrO pachaza MeTaHa TIpH HarpeBaHHH ero B OTCVTCTBHE Ka- 
Tanu3zaTopa HaOmogaeTca MpH 700—750°. 
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M3 nowyyenupix PE€3ybTaTOB CleayetT, uTo NPCABapuTesibHOe Ha- 
MpeBaHHe B TeNMOOOMeHHHKAaX OAHOFO MeTaHa HIM B CMe€CH C BOA HBIM 
nmapom 70 600° He cBa3aHo c ONaCHOCTbO BbIZeeHHA yraepoya. 

e 


Konsepcua metana Cc BO,AHBIM NapOM Ha HHKeeBOM KaTanH3aTope 


TOPHOM H NOJy3aBOACKHX MacuITabax, npH TIPOBCJCHHH peaKkILHH KOH- 
BepCHH MeTaHa Ha HHKeeBOM KaTaIH3aTope HW NoOaBeHHH BOAAHOrO 
Hapa WIM yreKHCaoro ra3a B ABYKpaTHOM KonmuueCTRe [npoTus Teo- 
PpeTHYeCKH HeOOxo_NMOro ANA AOCTHKeHUA PaBHOBeCHOrO npespaiie- 
HHA MO peakunsam (1), (2) nu (4)] Bemenenuag yruepoya B HHTepBase 
Temmepatyp 400—1100° He nponcxogut®5.6 | OnHako pu 3HaunTenb- 
HOM YMEHbIICHHH WI NpekpalleHHu n06aBKn OKHCJIMTeIA BbIaee- 
Hue yraepowa mo peaxiun (5) Ha HAKeMeBOM KaTaJIM3aTOpe HauHHaerT- 
Ct yxKe IPH Temnepatype ~400°. Heo6xozumo ObIIO BbIACHHUTb, Kak 
BIHACT TaKO€ BPe€MeHHOe 3ayrepoxKMBaHHe KaTaW3aTopa Ha ero 
aKTHBHOCTb. 

Hccnenopanna npopoxuancn mp Temnepatypax 600, 800 u 1000° 
Ha maOopaTopHolt ycraHoBKe, onHcanHott HaMH paHee®. [Ipn kaxnoli 
TeMMepaType Ha CBexKeM oO6pa3le HuKeNeBOrO KaTalH3aTopa (HaHe- 
CHHOPO Ha KYCOUKH WaMOTa pasMepom 3—4 MM), AKTHBHPOBaHHOrO 
OKHCJa4MH XPOMa, BHaYane NpoBOAMAH B TeYeHHe 6—8 ac. KonBep- 
cHiO MpHpomuoro rasa (CH,~80%, N.~20%) ¢ BOASHBIM mapomM 
(10 + CHy=2,5 » 1), IIpu 9Tom o6bemuas CKOPOCTb cocTaBasa 
300 m? ucxogzHoro Cyxoro ra3a B yac Ha | 3 KaTamu3atopa. IIperzsa- 
PHTCIbHO a3 THLATEMbHO OUMWLANH OT C€PHHCTHIX COeqHHeEHHH. 3atem 
mpekpalasin JoOaprenve BorAHoro Napa WB TeyeHHe onpeneneHHoro 
BPEMCHH 3aYTepOKMBAIM KaTaH3aTop TipH NpomyckaHun ofHoro 
HPHpOAHOrO raza Co cKopoctbio 300. Kpekupopanuplii ra3 IIpH 3TOM 
CHCTEMATHYCCKH aHaH3HpoBanu. Tocne oxonuanna 3a YP JlepOKMBaHHA 
NPOBCPAIH AKTHBHOCTb KaTaJIM3atopa pH KOHBepcHH TpHpogHoro 
Pa3a C BOAAHBIM TapoM, O6aBsAeMBIM B yKa3aHHOM BBIIUe COOTHOLIe- 
HHH. Ec nepBonayanbyad aKTHBHOCTh He BOCCTAHaBJIHBaslaCb, BbI- 
KUT aH YrAepok MpokyBanvem yepe3 KaTaH3aTop smH60 cMecH H3 
95% BoZAHOrO apa u 5% asotTa, mH60 cmecy BO3AYXa HH KHCIO- 
poa pu Temnepatype onnita. Pa3ndukaunio yrnepowa 3akKaHyHBawn, 
Aoraa cofepaanve CO, B mpoxyBounbIx Ta3ax CHHKaOCh =O 
0,3—0,4%. 

Pe3ybTaTbl JBYX OMNBbITOB (43 YeTBIDex MIPOBEJCHHBIX) 10 3ayrue- 
POKHBAHHIO KaTanHsatopa mpu 600° MpHBexenbi Ha puc. | uw 2. Jo 
Hayaia 3ayrNepOKUBaHHA pH ITO TEMNe€patype B KOHBepTHpoBaH- 
HOM ra3e ocTaetca 8—]10% HENPOPearHpoBaBiero MeTaHa, 4TO CoO- 
OTBETCTBYET TIpeBpaulenuio 65—70% ucxogHoro KOJIMYECTBa MeTAaHa. 
B pe3ybTate uacoporo SAYT€POKUBAHHA AKTHBHOCTh KaTaJH3ato- 
pa 3HaYHTebHO ynana; Nocne BOsO6HOBNeHHA NOAauk BOAAHOrO Napa 
CORP KAHHE METAHA B KOHBEPTHPOBaHHOM raze NOCTENCHHO BO3pocso0 
ho 28%. Tlocne anutensuoli rasHpukalluH yraepoka BOAAHBIM lapoM 


| 
Kak foka3anv Hamu MHorouncnenune HCCJIENOBAHHA B saGopa- 
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(B TeyeHHe 8,5 4ac.) AKTHBHOCTb KaTaJIH3aTOpa 3HAUHTEJIbHO MOBbI- 
cCHmacb, HO MOJIHOCTbIO He BOCCTAHOBHMJIACb. 

IIpH BTOPHYHOM MoOWyYaCOBOM 3ayriepOKUBAHHH KaTaNM3aTopa 
AKTHBHOCTb €ro CHOBa CHH3HJ1aCb, TIPHYeM CTENECHb Pa3JIOMCHHA MC 
TaHa koseOanacb oT 44 yo 56%. JInuTenbHoe MpowRuranne yrueposa 


oS 


S 
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Codepwanue CH48 konbepmupobarmon 203, % 
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BpeMa, YaCe! 


Prue. 2. JleicrBue HayriepOxKuBaHHA Ha HRKeIeBbIA KaTaH3aTOp 
mpH 600°. 


BO3AYXOM (B TeyeHHe 7 4aC.) He NOBbICHIO AKTHBHOCTb KaTaJIH3aTopa: 
B TeyeHnHe nocmenyiomux 30 vac. comepxaHHe CH, B KOHBepTHpoBaH- 
HOM ra3se KomeOanoch oT 14 go 20%. 

BuirpyKeHHbIw nocne 83 4ac. paOoTbl KaTaIM3aTOp OKasaJCcHA 
MOJHOCTbIO pa3spyleHHbIM. Hedoupuioe KOHYeCTBO IeJIbIX 3ePeH 


89 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


“= 


OCTalOCb TOJIbKO B BepXHeM Cyloe Ha BbIXOJe ra3a H3 peaKTopa, 
OCTAaJIbHbIe Ke 3€PHa KaTaH3aTOpa paCcbilaHcb B NOpowoK. Obpa- 
30BaHHe HOBOH MOBEPXHOCTH MPH pa3spylleHHH HOCHTeIA HW CY XKHO, 
BEPpOATHO, NPHYHHOH koweOaBulerocAd CocTaBa KOHBepTHpOBaHHOro 
ra3a. , 
[[pHmMepHoO aHasorHyHoe MoBpeseHHe KaTalu3aTopa HaOsm0Maoch | 
HB Apyrux onbitax mp 600", rye npowuranue BbIZeNMBWUerOcA yrue- 
posa NpOBOAHAH KUCOPOZOM HIM BO3ayYXoM. K KOHLULY OMbiTa KaTa- 
JM3aTOP Pa3PYUIHJICA, COMPOTHBJIeHHe CFO YBEIHYHMOCb, AKTHBHOCTb 
Obla HeEYCTOHYHBOH H 3HAYHTeIbHO HHXKE, YeM AO TOKPbITHA TIOBep x - 
HOCTH KaTaJIM3aTOpa yraepoyom. IlopTopHoe npoxKuraHHve KaTaH3a- 
TOPa KHCMOPOAOM C MOCAEAYIOWIHM BOCCTAHOBJICHHEM BOJOPOOM cno- 
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GLEMA, YaCor 


Puc, 3, fleiicrsue HayrnepoxKHBaHHA Ha HuKeseBbIi KaTanH3aTOp 
npw 800°. 


COOCTBOBAJIO JIHIUb He€3HaYHTeIbHOMY NOBDbILICHHIO aKTHBHOCTH. Bo 
BCeX OMbITaX NpH oOmeh AIHTeIbHOCTH 3ayrnepomuBaHua 1,5— 
3 4aca (3 onepaunu mo 0,5—I yac.) HMeO MecTo NOYTH MOMHOe pas- 
pyweHve KYCOUKOB KaTalu3aTopa C oOpa30BaHHem mopouka. BpI- 
rpyKeHHbIH HeMOCpeACTBEHHO Nocse NOMyYaCOBOrO 3ayraepomKUBaHHA 
KaTaM3aTOp Obl NOKPBIT WerkOH Caxeli TOKO B HHKHeH YaCTH 
NpHOAM3HTeAbHO Ha */, BbICOTH! (OOujad BLICOTa COA KaTamM3aTOpA 
110 mm). Ha octanbHow yacTH KaTamu3aTopa yruepoya He Obwio. 

Ilopeqenve KaTanu3aTopa B pe3ysbTAaTe ero 3ayrnepomKuBaHHA 
mpw 800° (Ha npHMepe ogHOro H3 NpoBeleHHbIXx OIbITOB) NOKa3aHO 
Ha puc. 3. HenocpezctBeHHo mocae sayrepoxKuBaHHA B TeYeHHe 
Q,o—1 yaca cTemeHb KOHBepCHH MeTaHa C BOJAHBIM MapoM TOHMDKa- 
ach € 98—99 yo 70—90%, conepxaHHe MeTaHa B KOHBepTHpoBaH- 
HOM ra3e Bo3spactaso c 0,2—0,4 qo 2—5%. OnHako B mpouecce KOH- 
BEPCHH MeTaHa C H30bITKOM BOAAHOFO Napa yraepog Gpictpo rasucu- 
UMPOBaJICA HU AKTHBHOCTb KaTaJIM3aTOpa MpaKTHYeCKH MOJIHOCTbIO BOC- 
CTaHaBAMBalach. KataiH3aTop, BbITpyKeHHbI yepes 45—142 uac. 
paootsi, mocne 3—4 onepauHii 3sayrnepomkuBanua mo 0,5—1 yac., 
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KOTOPble YepeOBaJIHCb M€pHOMaMH KOHBePCHH C BOJAHbIM TapoM, Co- 
CTOAJ! 3 MPOUHbIX 3ePeH; yrulepod Ha KaTaJIH3aTOPpe HE OTJIOKHJCA. 

Jaa mpopepku ZekcTBuA Oonee AMHTeEMbHOTO HeEMpepbIBHOTO 3a- 
YrulepOKHBaAHHH Ha MeX@HHYeCKVIO MPOYHOCTb KaTaH3aTopa — Obl 
mpoBpeyzeH cwesyrouHi onpit. Ilocme 5 vac. KOHBeEpCHH C BOAAHBIM Ma- 
pOM, B TeYeHHeE KOTOPbIX MeTAH pa3JiarasCA MpaKTHYeCKH Halle, 
KaTaJIu3aTOp MOBeprasicA TpexXdaCOBOMY HEMpepbIBHOMY ,3ayruepo- 
*KUBaHHIO, Mocae vero ero cpa3y BbITpy3HIH. Katamusatop Opi vep- 
HOrO WBeTa, HHKHHH con ero (Ha Bxoye ra3a) paccbinaicA B Nopo- 
OK, @ 3€PHa BepXHero COA OCTaHCb MPOUHbIMH. 
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Puc. 4. [levicTBue HayrepO*KHBaHHA Ha HHKe1eBbIH KaTa.1H3aTOp 
mpH 1000°. 


Tipu wccseqOBaHHH NOBeACHHA KaTaIH3aTOpa NO AeHCTBHEM 3a- 
vruiepoxkuBaHHa mpu 1000° k npHpogHomy ra3y qoOaBaaH cepoyrue- 
pol B KomMYeCcTBe ~205 Me S/m? ra3a. Takum tlyTem H30eraaH je3ak- 
TH3AILHH KaTaM3aTopa BCJIEACTBHe B3aHMOJeCHCIBHA HHKeIA C Kpem- 
He3CMOM, COJlepxKallH4MCA B lWaMorTe?. 

MuorokpaTHble 3aVrlepoXUBAHHA KaTalM3atopa (puc. 4) npogoui- 
2KUTeAbHOCTHIO 0,5—1 YaC NPHBOAMJIH JIMLIb K KpaTKOBpeMeHHOMY 
MOHVW2KEHHIO AKTHBHOCTH. B mpomecce KOHBepCHH Mpovcxogua ra- 
3HpUKaUHA yrsiepoda BOAAHbIM TapOM, H AKTHBHOCTb [MOJIHOCTbIO 
BOCCTAHaBIHBalach. SepHa KaTalu3aTopa KaK TMocie OAMHHAaAWaTH- 
KPaTHOrO 3ayrIepORUBAHHA TIPOMOJKUTEbHOCTHIO NO | yacy Kae, 
Tak WU Mocse ABYKpaTHOrO 3aYIepOKUBAHHA MPOAOJMKHTEJbHOCTHIO 
no 3 yaca MOAHOCTbIO COXPaHAJIH MePBOHaYaJIbHY!O MEXAHHYeCKYIO 
IIpO4HOCTD. 

B taOmuue MpHBefeHbl AaHHble O CTeMeHH pa3OKeHHA MeTaHa 
KOJIHYeCTBE OTJIOMKHBWeFOCA yruiepoda Npu WponyckKaHHH yepes Ka- 
TalH3aTOp MpHposHoro ra3a 6e3 BOAAHOrO Mapa B HHTepBane Temme- 
patyp 600—1000°. 

Creneub pasnomenva metaHa mpxH 600° coctaBnana 37—40%, 
a CKOPOCTb OTHO*KEHHA yruepona 0,050—0,045 2 B yac Ha | 2 KaTamnH- 
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KpekHHr MeTaHa Ha HAKeab-XPOMOBOM KaTaJH3aTope 


(Hexognpm raz: 80% CH 4, 20% No. O6pnemyan ckopocTh no HcxojHomy ra3y 300, 
Bec KaTaiM3atTopa 80 2) 

















“ 
~“ 


| 
are Senne | CocTaB KpekuposBan. rasa, % o6. ae ae Peizeanaoc 
ollepallHi KpeKHH-| HHS yrvie- 3a BCIO 
patypa 3ayTpepo- ra CHa, _poda, onepauuio, 
Ge Sangeet | Com. |, Ord) Raed SCH Mana Ps ae ee ‘ 
| i 7 as | 
600 30 | 0,4 | 1,2 | 50,0 | 36,2) 12,2} 40 | 0,050) | 3¢ 
600 60 (2 0,6 | 46,4 |} 39,6 | 13,2 37 0,045 f : 
600 30 0,4 2,2 | 47,8 | 38,6; 11,0 37 0,045 36 
600 60 0,0 1,0 | 48,4 | 38,6 | 12,0 37 Q, 045 
600 30 Q,2 0,0 | 56,4 | 31,4 | 12,0 48 0,062 46 
600 60 Oe 0,0: |. 62,4 | 35,4 >) 12,0 4} 0,055 : 
800 30 1,8 4,2 | 73,0 9,2; 11,8 80 0,102 75 
800 60 1,0 4,8 | 62,6 | 19,2 | 12,4 65 0,085 : 
800 30 0,4 3,4 | 65,4] 18,4 | 12,4 68 0 , 087 5.8 
800 60 QO,0 3,2 | 59,2 | 25.2 | 12,4 56 0,057 ? 
800 30 0,6 3,4 ! 68,8 | 10,0 | 17,2 78 0,10 4,0 
1000 30 0,0 2,8 | 85,6 1,0} 10,6 96 0,124 
1000 60 0,2 3,0 | 63,0 | 22,1 | 11,7 63 0,081 12 1 
1000 90 0,0 S00 46700) otal tle 4] 0,053 : 
1000 120) 0,0 3,4 |.41,2 | 41,4 |; 14,0 35 | 0,045 
1000 30 0,0 2,6 | 85,8 0,8 | 10,8 | 98 0, 126 
1Q00 60 0,0 2,0 | 78,4 6,8 | 12,8 86 O,111 13.7 
1000 90 2 2,2 | 63,6 | 22,6 | 11,4 45 0,058 , 
1000 120 0,0 2,2.) 44.8. 38,8 | 14,2 36 0,046 
1000 | BOs|s0.0 | 3,8 | 74,3] 8,8 | 13,1 80 | 0,103 4] 
| | 


3aTopa. 3a OANY ONepallHlo sayrepOxUBAHHA NpOROJKUTEIbHOCTHIO 
| vac Ha KaTanH3aTOpe OTKMAaMbIBaloOch 3,5—4,5 e yraepona. 

IIpu 800° MetaH B TeyeHve MepBoro Nosyuaca KpeKupoBasica yxe 
ua 78-80%, a B abHeliwem, NO Mepe 61OKHPOBaHHA MOBeEpXHOCTH 
KaTaJIH3aTopa yrvlepoqoM, CTeneHb KpeKHHra mayama WH K KOHILY 
nepBoro vaca cocTaBlamna 55—65%. CKkopocTb oTmoKeHHA yrsepoya 
BHayase Oba papua O,! e B uac Ha | 2 KaTanH3aTOpa, a 3aTeM Nagana 
no 0,06—O0,08 e. 3a nepBblit vac Ha KaTasH3aTOpe ocefano 6—8e 
yraepoya. 

Ene Ooubme maqasia CTeMeHb pa3OKeHuA MeTaHa HO Mepe OTJIC- 
*KCHHA yruepoa Ha TOBepXHOCTH KaTanu3aTopa pH 1000°. B Teue- 
HHe MepBoro Momyyaca ona cocTaBiaa 96-98%, a nocme AByX 4aCOB 
HeIIpepbIBHOrO IIpomyCKaHHA NPHPOAHOrO ra3a CTeNeHb Pa3JIOKeHHA 
MeTaHa ynana fo 35%. B Teyenwe nepporo yaca Ha KaTamM3aTope 
oceyano 8—10 2 yruepona. 
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[Ipupezenuble UNdpb! NOKasbIBalOT, 4YTO NPHYHHOH Me XaHHYeCKOro 
paspylleHHA KaTau3aTOpa TIpH 600—800° He aABAHeTCH aOCOmOTHOeR 
KOJIHUeCTBO BbIJeMBLUeETOCH yruiepofa. Pematouly!0 pOlb 30eCbh Hrpaer 
MOAMDHKAaLHA yrsiepona. 

[lpu remnepatype 600° yraepod oOpasyetca B BHC lerkOH TOHKO- 
Wucnepcuolt CaxkH, He MpeMATCTBy!OWeH MpPOHHKHOBEHHIO MeTaHa 
BraiyOb 3epHa. Pacnaf MeTaHa Jo yrmeposa MpOuCxoAuT Np 3TOM 
He TOMbKO Ha HapyxXHOH MOBepXHOCTH KYCOUKAa KaTaIH3aTopa, HO Hi 
BO BHVTPeHHHX Nopax KaTaM3aTopa. OOpa3sopaHHe B HUX HOBO 
TBepAOH tasbl UW NPHBOAHT K pa3spbIBy 3epHa. 

Uem pple TeMnepaTypa, TEM KpynHee H MJIOTHee KPHCTaJIJIbl 06- 
pasylouerocs yrseposa, KOTOpble 3aKPbIBaIOT NOPbl HM 3aTPYANAIOT 
IIPOHHKHOBeHHe MeTaHa BrvivOb 3epHa. BeneycTBue sTOrO pH 800° 
paspylenne 3epeH HaOmOJaeTCA TOMbKO MOC HENPePbIBHOTO TPex- 
yaconoro 3ayraepokuBanna, a mpu 1000°, koraa yrepos oOpa- 
3yeTCA B Buse MIOTHOrO rpad:puTa, paspbiBa 3epeH Boooule He Ipo- 
¥CXOJHT. 

PaccpimaHve KYCKOB HUKeeBOroO KaTaAM3aTopa NpH TePpMHYe- 
CKOM paciayle MeTatia 10 vraepoya B HHTepBane TEMIEPaTyp 600---800° 
HaOlolatoch HaMH B CAyyae MpHMeHeHHA B KayeCTBe HOCHTEIA 
He TOABKO WaMoTa, HO HM aulyiia, UeMeHTa, HerlasHpoBaHHOro (pap- 
(popa Mw Apyrux matepHason®. IIpoucxoquso TakxKe PaspbIXNeHHEe It 
UaCTHUHOe pPacchINaHHe KaTaAHsaTOpa, COCTOABIUETO H3 KYCOUKOB 
MeTaJWIHGeCKOrO HHKeJIA Oe3 HOCHTeA. 

Pa3pyuienve wamoTa pK OOpa3s0BaHHH yrvlepoa HaOloLan Hu 
apvrne uccslegopaterH. Ilo MueHwto BbyAHwkosa’, MpH HaHdHH B 
orHeynope COeAMHEHHH KeNMe3a TIpH TeMMepatypax 450-—500° Kara- 
JMTMUCCKH YCKOpAHeTCA peakulnn 


9CO > C+ CO, 


H HpOHCXOAHT pa3pbIB KHpMWya BCeACTBHE OTMOAKEHHA B ero NOpax 
yraepoga. Oco6eHHo 3aMeTHO CivibHoe paspyuienHe Orneynopa MPH 
HaIHUMH B KHpPMnye MATCH 2%eesa, BOKPyr KDTOPbIX o6pa3yloTca 
B3AYTHA, a 3aTeEM H paspyIueHHaA. 

JIpyrne uccseqopaTeru* OMKCbIBaIOT MIpPOWecc PaspYLIeHHA OPIE- 
VMOpHOrO KHpMHua (COfepxKAaBLUeTO 3HAYHTCIbHOE KOJHYECTBO COCAH- 
ueHnit sKene3a) B Tpouecce TepMHYecKOrO KpeKHHTa MeTaHa TIpH 
800°. B mectax BKpatlmeHHi BOCCTaHOBJeCHHOLO MeTAHOM 2KeJIe3a NpO- 
HCXOAUT KaTaIHTHYeCKad peakuUHA TepMuyeCKOTO paclafa MeTaHa, 
H YrAepO OTKAAMbIBAeTCA Ha KaTAIH3aTOpe B YBEJHYeCHHbIX KOMHMC- 
cTBax. BceneacTBHe 3TOTO KHPMHY TpeckaeTcA H NOCTeNeHHO paspy- 
1aeTCA. 

TakuM OOpa3oM, pe3yJbTAaTbI MpOBeELEHHbIX HACCeOBaHHH MoKa- 
SbIBaIOT, UTO HaYviepORUBAHHE KaTaIN3aTOpa IPH NpeKpalleHHH HI 
SHAYMTebEOM VMCHbINCHHH KOJIMYeCTBA LOOaB.IAeMOrO OKHCJIMTEMA 
sBAseTCA HaHGosjee OMaCHbIM B HHTepBae TemMmepaTyp 600—800° 
13-38 IIpOWCXOMAULeETO pa3spbIBa KYCKOB KaTaJH3aTOpa. 
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KoHBepcHsa MeTaHa C KHCOpO_OM Ha HHKeaAeBOM KaTaH3a Tope 


Tipu ocymecraieHuu sToro mpouecca HCNOJb3YeTCA TeNNO, BbIZe- 
JIAEMOE MPH JKZOTEPMHYECKOH peakuHH (3) H CKMTAHHH HeOOMbIUOrO 
KOMMECTBA FOPIOUHX KOMNOHEHTOB Ao CO, uw H,O. Ecau Konpeptu- 
POBAaHHBIM Fa3 NpeAHasHayeH Id CHHTe3a AMMHaKa, KOHBeEpCuiO Mpo- 
BOAAT C NPHMCHEHHEM BOsyxXa, OOorallleHHOrO KACJIOPOAOM; pH 3TOM | 
OTHOWEHHE BONOpOAa K a30TY B KOHEYHOM Ta3e JOJIKHO COCTABHTb : 
3:1. pw nonyyenuu Gesasorucroro raza Jia CHHTe3a CNHPTOB WH 
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‘ 
Puc, 5. Kouraktublii annapar: 
ad --N€PBOHaYabHOH KOHCTpyKUuH; O—peKOHCTpyHpoBant bill. 


MOTOPHOTO TOMIHBA PeaKUHIO MPOBOAAT C YHCTbIM KHCOposzom. Jia 
YMCHbINCHHA BOSMOMHOCTH BbIMNAaeHHA Yrviepowa HW yCTpaHeHua HexKe- 
JATEbHBIX MECTHBIX II@perpeBOB K KOHBEPTHpyeMoMy ra3y 4acTo Jo- 
OaBJIAIOT HEOOIbIIOe KONHYeCTBO BOZAHOFO mapa. 

IIpv usyyenHu mpouecca B maGopaTopHbIxX yCAOBUAX, Korma CMech 
MeTaHa C BOJAHbIM NapoM H KHCAOpOA MocrynanH HenocpeszCTBeEHHO 
Ha HHKeJeBbIA KaTaIH3aTOp, HHKOra He HaOmOLaNuch OTMOKeHUA 
yraepona®, ITH 3aTpyAHeEHHA HavaHCb TOKO Tloce Mepexoxa ua 
NOJIY3aBOACKHe HCMbITaHHA. 

[leppbii peaktop, CMOHTHpOBaHHbIi HaMH B 1934 r. Ha onBITHOL 
ycraHoske B Topsosxe (puc. 5), mpeyctapaan co6olt dbyTepoBaHnnytio 
ILWIHHAPWYeCKylo KaMepy C BHYTPCHHHM AHameTpoM 0,5 m, B KOTOpO!H Ha 
Tpex pelleTuaTHIX CBOMaX pachoMaraJicd HHKEJeBbI KaTaH3aTOp. CMecb 
KOKCOBorO raza (CH,~25%) ua MeTaHoBolt dbpakuuu (CH,~75%) 
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C HeOO/MbIUIHM KOJIHYUeECTBOM BOAAHOTO napa (nap: ra3=0,5: 1), 
NpeABapHTeNbHO Nosorpetaa Ao 400°, noctynana B BepxHHu nyctoH 
oO6beM peakTOpa, KyJa Yepe3 y3kHe typMeHHbIe OTBEPCTHA NOAaBaH 
BO3AyX, OOoramjeHHbId KHCOpoqoM. BBuxy 3HauvTebHOrO CofepxKa- 
HHA CEPHHCTbIX COCHHEHHH B KOKCOBOM ra3e (~0,3 e S/m?) aaa no- 
CTHKCHHA TIPaKTHYeCKH MOMHOTO MpeBpalleHHA MeTaHa TeMMepaTypy 
B COAX KaTasH3aTOpa NoAWepxKuBaIH Ha ypoBHe 1100—1150° no- 
NOJIHHTCJIbHBIM BBOJOM KHCIOpora. IIpou3sBoquTebHOCTh annapaTa— 
no 250 m?/4ac KOHBepTHPOBaHHOTO ra3a. 

B BepXHeM IlycTom OObeme peakTopa MpOvCxOAHNO BOCIWaMeHeHHe 
ra30B elle WO NOMaaHHA WX Ha KaTAMM3aTOP, YTO BbI3bIBAaIO 06pa30- 
BaHHe TOHKOANCHepcHoro yruiepoja, YaCTHYHO ocewaBluero Ha KaTa- 
JIM3aTOpe, a B OCHOBHOM BbIHOCHBILerOcA H3 peakTopa C KOHBepTH- 
POBaHHbIM Ta3oM. 

Ha pwc. 5 noka3aH TakxKe PeKOHCTPYHPOBaHHbIii KOHTAKTHbIIt 
annapat. Bepxuni mycToH oO6bem Obl 3ano0mHeH KaTaM3aTOpoOM, 
a KaHall JIA TpeABapHTesbHOrO CMeLICHHA Ta30-MapoBOH cMecH Cc 
KUCNOPpOJOM Obl] TaKOrO CeYeHHA, YTO JIHHeHHAaA CKOPOCTb Tra30B 
B HEM COCTaBJIAIa ~20 m/cex (pu O° u 760 mm) 4 3HadHTesIbHO Mpe- 
BbIMNAaIa CKOPOCTh pacnpoctpanenHha miameuH. Jina svuuero lepeme- 
INHBaHHA Fa30B OblIO YMeHbINEHO TakxKe CeYeHHE KAHAJIOB, COeCAMHAIO- 
IHX Mey COOOH OTAeIbHbIe 30HbI KaTaH3aTOpa. 

Kak NOKa3aJIH Pe3yJIbTaTbl AHTeIbHBIX HCMbITAHHH?, MmpH ykKa- 
3AHHbIX YCJIOBHAX CMeIICHHA ra30B B KaHasie (Temnepatypa ~400°) 
CMe€Cb #O e€€ MomalaHHA Ha KaTaJH3aTOp He BOCMaMeHAeTCH, PeaKILHA 
M@*KAy Me€TaHOM H KHCJIOPOAOM IIpOTeKaeT TOJbKO Ha KaTaJH3aTope, 
BCJIENCTBHeE vero yruepoq He oOOpa3yeTca. CrehyeT OTMETHTb, UTO 
NP YBeHYeHHH CeyeHHA Kanada CMewieHHA [CKOpocTb ra3soBoh CMeCH 
B HeM CocTaBsana ~4 m/cex (npn O° u 760 mm)] mpouecc 6b HeycToH- 
uuB. BeneacTBue oOpaTHoro MpocKoKa ra30B H3 peakTopa HepesKO 
MPOHCXOAWJIO BOCIWIaMeHeHHe CMeCH B KaHasie C OOpazs0BpaHHeM He- 
OOJIbDIUAX KOJIHYeECTB yraeposa. 

B 1941 r. Ha onbirHoH ycraHopke B J[HenpoysepxuHcKe Obl m0- 
CTpOeH H HCMbITaH KOHTAKTHBIM alnMapaT, avaslOru4uHbiy peKOHCTpyH- 
POBaHHOMY, HO OOJIbIUHX pa3MepoB (puc. 6); BHYTPpeHHHH uameTp 
altlapata paBeH 1,2 m, NpOH3BOLHTebHOCTh ~ 1200 ?/uac KOHBepTH- 
pOBaHHOro raza. ° 

KonBepcHH moypeprasmca ra3 co cpeqHHM cogepxKannem (B "o 


OObeMH.): 
co a 
Hoes ace ae 2 6B 
CH, 2 2. 20.8 
No 2.5 


K | o6bemy ykKa3aHHoro ra3a AO6aBaaan ~0,5 o6bema BOAAHOTO- 
napa. Temnepatypa ra30-napoBol cmecu B KaHaye CMelIeHHA mMocqe 
qoOaBeHHA BO3AYXa, oOOoralleHHOrTO KHCNOpOOM, cocTaBlsna 
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500—520°. Baus oTCyTCTBHsi CEpHHCTbIX COCAHHEHHH B MCXOAHOM raze 
JWI} TIPAKTHYCCKH TMOJHOTe NpeBpalleHvA MeTaHa JOCTATOUHO ObLIO 
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Pic. 6. KoutakTHbl annapar: 


f iryuepbt “qui 3amMepa TeMnepaTypbl H OTr6opa raza 


Ha aliaJIH3; 2—KaTaK3aToOp. 


MOLAepKHBaTb TeEMNepatypy 
Ha BbIXOjj@ H3 KOHTAKT- 
HOrO amlapaT Ha ypoBHe 
800—850°. 

HenpepbpipHad JByXMe- 
cAuHad padoTa 3TOro arila- 
paTa cCHOBa HOsTBeEpALAa, 
YTO TIPOWeCC KOHBepCHH Me- 
TaHa C KHCJIOPOAOM Ha aKk- 
THBHOM HHK@JICEBOM KaTaJiH- 
3aTope Np yCIOBHAX, HC- 
KJIFOUaIOLLHX BO3MO?KHOCTb 
OKMCJIGHHA MeTaHa KHCJO- 
pOJOM B TyCTOM oOOpbeme, 
He Compopoxksaetca oOpa- 
30BaHHeM yrulepoya. 

Kak ObIJIO 3HA4UHTEIBHO 
mo3qHee coo6mexHo®, B Tep- 
MaHHH ObIN pa3spaOoTaH 4H 
OCYINECTBI€EH CmocoO KOH- 
BepCHH Ta30B, COMepKallyHx 
metaH. Ilo 3Tomy cmoco6by 
B BepXHeH 4aCTH WaXTHOH 
MmeuH—TaKkK Ha3bIBaeMOH Ka- 
Mepe CoKHraHHA—CMeCb Ia- 
3a HW Mapa CKHTaH C KHC- 
jlopozom mpu 1100—1200° 
lypapueHne (3)]. Henpope- 
arHpOBaBluHi MeTaH (5%0) 
B3aHMOJeCHCTBOBa 3aTeM C 
BOJAHbIM MapOM B HH>KHeH 
yacTH WaXTHOH MeuH Hall 
HHK@JIb-MarHHeBbIM KaTaJIH- 
3aTopom upH 800—900". 
[Ip sToM B TviamMeHH oOpa- 
3OBbIBaIOCb S3HAaYHMTebHOe 
KOMMYeCTBO Yruiepofla, KOTO- 
phi mwonaqat C MOTOKOM 
ra3a Ha KaTasHM3aTop. Siecb 
BCJIENCTBHE HeAOCTATOUHOH 
CKOPOCTH peaKILHH B3aHMO- 
JeUCTBUA yruiepowa C BOsLA- 


HbIM 1lapoM (BpeMa mpeObipaHHg | CeK.) YHHYTOKAMACh AM b UaCTh yrule- 
pola, H KATaIM3aTOp Yepes HECKOJIDKO Heeb IKCIY ATAUNH 3a0HBaICH. 

B lpOH3BOACTBEHHbIX YCJIOBHAX JIA OOpbOb! C 3ayriepOmKMBAHHeM 
KaTaiu3aTopa MpHMeHHJIH BAyBaHHe B WiaMA yepe3s WeHTpaJIbHOe 
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CONJIO paCciblWIeHHOrTO pacTBopa HHKeseBoH CoH. [IpH 9TOM Nappi 
HHKeJIA, afcopOupyACcb Ha YaCTHUax yrsiepofa, CoseHCTBYIOT HX 
B3aHMOJCHCTBHIO C BOAAHBIM T1apoM. 

OwHakO HW B 93TOM Curyuael? He yalocb u30erHyTb OOpa30BaHHA 
yrmepogqa ake IIpH KOHBepCHH ra3a, Cofep»xKamero He Oonee 30% 
Metana. Ja ylaneHuaA yrnepoya u3 raza, KAyulero Ha CHHTe3, NpH- 
OeraylH K CJIOKHBIM MC€TOMA@M OUHCTKH. 

[lepepa6orka 10 yKa3aHHOMY MeTO/Y ra30B C CosepxKaHHeMm Gosee 
30% MeTaHa H3-3a BO3pacTaloMleH CKOpOCcTH OOpa3s0BaHHA yraepona 

z H 3a0HBaHHA KOHTAKTHOTO alilapaTa HeBO3MOXKHA. 

Bo @panunwH B NoceqHHe rofsbl paspaOoTaH MeTOA KOHBepCcHH 
MeTaHa C BOAAHbIM NapOM H KHCJIOPOAOM, MO3BOJIAIONIMH H30eKAaTb 
oOpaso0paHHa yruiepoga’. B npwHuune 3TOT MeTOA BeCbMa CXOK C 
MeETOJOM, OCYLIECTBJICHHbDIM HAaMH B TIOJ1y3aBOACKUX YCJIOBHAX ele 
B 1934 r. On oTmHYUaeTCA TOMbKO TEM, 4UTO CMeECb MeTaHa, BOJAHOrO 
Mapa HW KMCOpowa BO H36eKaHHe BOCIAMCHEHHA MpeABapHuTesbHO He 
noforpepaeTcH WH NO NOCTYHJeCHHH B KOHT@KTHbIM almapaT HemMeqieH- 
HO TlomafaeT HA AKTHBHbIM CMeIUaHHbIN KaTasIM3aTop. YKa3bilBaeTca, 
B MOJIHOM COOTBETCTBHH C HaliMMH J@HHbIMH, NOJYYeHHBIMH B 1934 r., 
YTO peaKUMA M@XKY Me€TaHOM HM KHCJIOPOAOM B MYCTOM MpocTpaHcTBe 
HeH30€XKHO BBISbIBaeT OOpa3z0BaHHe yruleposa. 

B Wramu B nocaegune rogpt!!!2 take ocyllecTBJIeH B MpOMbIIII- 
J@HHOM M@ClliTa6e MeTOA KaTasHTH4eCKOH KOHBeEPCHH MeTaHa CO CMeCcbIO 
BOAAHOrO Napa W KHCJIOpO Aa, MOSBOJIAIOULHH NOMyuaTb TeXHOJIorHyecKHH 
ra3 JIA CHHTe3a aMMHaKa 6e3 cwleqOB yrsiepoga. Ormeuaetca, 4YTO 
HCXOQHbI€ KOMIOHEHTbI MOCTYNaioT B peaKTOP NOJOrperbiMH; JIA aH- 
HOrO MeTOJja OO/bUIOe 3HAYeHHeE HMeeT NOMGOP COOTBETCTBYIOLIeEH CKO- 
pocTH ra30BOH cMecH. 


Bbi Bobi 


liccnefqopanbl ycIoBHA OOpa30BaHHA yruepota mpv HarpeBaHuH 
MeTaHa C BOAAHbIM MapOM B OTCYTCTBHeE KaTasiH3aTOopa npH 700— 
1200°. B na6opatopHbix yCOBHAX HW Ha MOMy3aBOACKHX yCTaHOBKaXx 
H3yYYeHbI YCIOBHA BbIAeCIeCHHA Yrlepowa MpH KOHBepCHH MeTaHa C BO- 
AAHbIM TapOM H KHCJOPOAOM Ha HUKeJIeCBOM KaTau3aTOpe B HHTep- 
Bae Temnmepatyp 400—1100°. 

YcTaHOBJIeHO, YTO B OTCYTCTBHE KaTalu3aTopa HarpeBaHHe CMeCcH 
MeTaHa C BOJAHBIM MapoM Jo 650—700° u3-3a ManOH CKOpOcTH peak- 
(HH TEPMHYeCKOrO pacMala MeTaHa MOXKeT ObITh MpOu3sBeeHO 6e3 06- 
pa3soBaHHA yraeposa. 

B3aMMoJeHCTBHe MeTaHa C BOJAAHBIM TapOM HJM C YIJI@KHCJIbIM ra- 
30M Ha HHKeJIEBOM KaTaJIM3aTOpe TIpH AoOaBseHHH OKHCHTeENMeH B 
J[BYKPaTHOM KOJIHYeECTBE NPOTHB HEOOXOAMMOFO JIA MOCTHXKEHHA paB- 
HOBeCHA MO peakuuaM (1) u (4) npotTeKkaeT B HHTepBasme TeMMepaTyp 
400—1100° tombKo no CO,, CO u H, v He conpoBoxaeTCa BbILeeHHeM 
yrsepona. Iipv 3HaguTebHOM YMeHbILeHHH HAW MpekpalleHuu OG6aB- 
KH OKHCJINTeEIA TEPMHYeECKHH pacnay MeTaHa C OOpa30BaHHem yruiepo- 
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la Ha HUKeJIEBOM KaTaJlH3aTope MpoTeKaeT C 3AMETHOH CKOPOCTbIO ye 
mpH 400°. B uyTepBane temnepatyp 600—800° peakuua mporekaeT 
He TOJIbKO Ha MOBepXHOCTH, HO HB Nopax KaTamH3aTopa. BcnegzcTBue 
3TOTO BHYTpH 3epHa OOpa3yeTcA HOBaA TBepAaa tasa—yrulepod, ATO 
IIPHBOAHT K MC€X@HHYeCKOMY pa3pylleHHiO rpaHyJI KaTalH3aTopa fo 
nopowka. SayrnmepomxuBaHHe KaTanu3aTopa mpu 1000° u Bblue He 
BbISbIBaAeT CFO MeXAHHYeCCKOFO pa3spyLIeHHA. 

AKTHBHOCTb 3ayIJIepOKeHHOTO KaTaIH3aTOpa pe3KO NOH KaeTCA. 
OyHako B Mpouecce KOHBepCHH C BOJAHBIM Tapom mpx 800—1000° 
MPpOHCXOANT rasHDuKaluA BbIMeEIUBUIeETOCA yruepoya HW NOMHOe BOC- 
CTaHOBJIeCHHe MepBOHavaIbHOH AKTHBHOCTH KaTawH3aTopa. IIpu 600° 
mocse BbIKHraHvA yrslepOfa AKTHBHOCTb KaTaJIv3aTopa oOcTaeTcCH 
NOHHKEHHOH. 

OxucyieHHve MeTaHa KHCAOpoysoM 70 CO uw Hy, B oTCyTCTBHe KaTa- 
H3aTOpa B HCCA€MOBAHHOM HHTepBane Temnepatyp (900—1250°) 
HeH36€KHO CBH3aHO C oOOpa30BaHHemM yralepogza. Ecaw mpoBoguTb 
3TY PeaKIHIO Ha AKTHBHOM HHKeJICBOM KaTaJIH3aTOpe B YCJIOBHAX, 
HCKJOUAIOINIHX BOCIJIA4MeHEHHe CMe€CH MeTaHa C BOAAHBIM MapoM H 
KHCJIOPpOJOM AO ee NOCTYMICHHA Ha KaTaH3aTOp, TO Mpowecc KOH- 
BEPCHH MOKeT ObITb OCyUIeECTBIeH Oe3 OTIOKeHHA yrueposa. 
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Kandudam mexn. nayx B. I. JIHMBUIHUY 


BJIMAHHE HAYAJIbBHOFO CONEP)KAHHA AMMHMAKA 
B WAPKYJIALLHOHHOM TA3E 
HA MPOK3BOJMTEJIbBHOCTb KOJIOHHbI CHHTE3A 


Kak H3BeCTHO, Ha BCeX 3aBONaX CHHTETHYCCKOTO AMMHaKa a30T0- 
BOMOpOMHaA CMeCh, NOCTyMawllat B KOJIOHHY CHHTe3a, COMepXKUT 
HEKOTOPOe KOJIMYECTBO AMMHAKA, OCTAIOIMIeErocd B ra3s0BoH cMecu nocyze 
ero KOHJeHCalHH. CofepxkaHve aMMHaka B UWMPKYJIAWHOHHOH a30T0- 
BOJOPOAHOHK CMeCH KosIeOeTCa OT 3 AO 7% HW 3aBHCHT OT xNanoareHta 
(BO.a HJIH aMMHaK), MpHMeHAeMOrO DJIA OXNAKTeCHHA CMECH. 

B faHHoh pa6oTe w3yyeHO BAHAHHeE HauaIbHOrO cojqepxKaHHn 
aMMHaka B WHPKYJIAWHOHHOH ra3s0BOH CMeCH Ha IIpOH3BOAHTeIbHOCTb 
KaTanH3aTopa. Hiccneqopanne NpoBosAvsocb mpuH AaBaennu 300 ama 
H comepxaHun 3, 5 uv 7% aMMMaKa BO BXOAAIIel B KOJIOHHY CHHTe3a 
ra30BoH CMeCcH. 

Temnepatypa mpouecca MeHasmacb oT 400 go 500°, a o6bemunie 
ckopocTH oT 15 000 fo 45 000 «2 ra3a Ha | ” KaTanusatopa. OnpiTBI 
NPOBOAKJMCh Ha KeJ€3HOM, JBaxKbl IPOMOTHPOBaHHOM KaTasH3aTo- 
pe c 3epHeHHeM B 3 mm. 


OnvcaHHe ycCTaHOBKH 


JIna oOecneyeHuaA 3afaHHoro Cosep2xkaHHA AaMMHaKa B a30TO-80- 
OpOAHOH CMeCH, NocTynaiomeH B KONOHKY CHHTe3a, OblH ycTa- 
HOBJICHbI ABE MOC AOBATEbHO COCEHHEHHbIC KOJIOHKH CHHTesa (puc. 1). 
B cayyae HeoOxoqHMocTH O6€ KOAOHKH MOTH paboTaTb H He3aBHCHMO 
apyr oT Apyra. Bo n36exaHHe KOHIeHCalHH aMMHaKa CoeqHHUTeNb- 
Had KOMMYHHKalluA HMesa OOorpes. 

Viccneqopanne BeslOCb Ha YHCTOM a30TO-BOJOpORHOH cMecH, no- 
AYYCHHOH pa3sJlOKeHHeM MKHAKOTO aMMHaka HM Mpowenweh 3aTem TuLa- 
TeIbHY!O OYHCTKY OT CEQOB MaCJla H KHCOpOa CHayana pH aTMo- 
CepHOM aBeHHH, a 3aTeM mpu Japsenun 300 ama. Us annapatos 
OYHCTKH BbICOKOTO jlaBJIeHHA YMCTad H CKAaTaMA a30TO-BOJOpOAHaA 
CM€Cb NOCTyNata yepe3 KOMJIEKTOP B KOJIOHKHM CHHTe3€. 

B neppyto no xozy ra3a KOMOHKy CHHTe3a 3arpyKascA MasOaKTUB- 
HbIM KaTalH3aTop, HMeloWHA npn 300 amm AaBAeHNA OYeHb HH3KHE 
NpOWweHT KOHTAKTHpOBaHHA. Bo BTopyi KOJOHKY 3arpyKasca uconI- 
TbIBACMBIM ~OOpasell KaTaH3aTopa. 
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Kata H3aTopbl MpeABap HTEJIbHO BOC- 
CTAHABJIHMBaJIHCb 430TO-BOJOpOAHOK 
CMeCbIO IIpH OMpeeIeHHbIX aBJeHHH, 
Temiiepatype H OObeMHOM CKOPOCTH. 
‘Tlocne BOCCTaHOBJIeHHA BO BTOpOH 
KOJIOHKE OlpesealaCb aKTHBHOCTb 
u3y"aemoro § oOOpa3sila =KaTasiM3aTopa 
Ha 4HCTOH a30TO-BOAOPOAHOH CMeCH 
mpH faprenun 300 ama, OO bBEMHbIX 
cxopoctax 15 000, 30 000 u 45 000 a 
raga na | a2 KaTanu3aTopa HW IIpH 
temnepatypax 400, 450, 475 u 500°. 

B nepspoi KoNoHKe nmoxOupascsa 
Tako TeMMepaTypHbIM pexHM paOoTbl 
KaTanH3aTopa, TIpH KOTOPOM MOKHO 
OblO Obl NOMYYHTb Ha BbIXOse 3alaH- 
HbIe KOJIHYCCTBA AMMHaKa IPH pasHbix 
OOBEMHBIX CKOPOCTAX. 


15—M aHomMeTp. 





{/4—TOTOTHTeJbHbIn COoCcyy; 


iN} 


JlaBneHvH; 6—opKOHTakT; 7—(WAbTpbl BbICOKOFO MaBJeHHs!; 


GropetKa; 


: 
a 
= 
= 
; © F = Kora colep»xaHve aMMHaKa B a30- 
~ 2 TO-BOMOPOMHOH CMECH, BLIXOAAMeH H3 
oO o™ 2 
| Sp 8 £: mepBok KONOHKH, AOXoAMNO No 3aqaH- 
= 2 HOM BeMUHHBI, a30TO-BOLOPO0-aMMH- 
1 Nf _ 4% ayaa CMecb mocTynaia m0 o6orpe- 
< £6 paemoH TpyOe BO BTOPyiO KOJOHKY 
' ny , © Sa ; 
f NS fy 2 2 cuntesa 
Ex | N 
ae 
{| | ae PesyibTaTbl 9KCNepvMeHTOB 
) 5 se u Hx OOcyaKeHMe 
*< = 
) O gs 
Los = aio VispecTHo, uTO yBeluyeHHe oOObeM- 
=) e 
- S£ HBIX CKOpOCcTeH MOBbIMaAeT MPOH3BOH- 
eo. ae 
re San pees ¢  TeMbHOCTb KOJIOHH CHHTE3a. ITO Nowo- 
J, *KeHHEe, KAK MOKA3bIBalOT JIKCHEPHMeH- 
: 2 TAJIbHbIe JaHHbIe’, CNpaBeAUBO TOJb- 
8 KO IA YHCTOH  a30TO-BOLOPOAHOH 
| M4 a!  cmecu (puc. 2). 
A 3 ECM Ke B 430TO-BOJOPOAHOH CMeCH 
inn *8 OymeT cofepKaTbCA aMMHAK, YCAOBHA 
R ory 


paOoTh! KaTasH3aTOpa MeHAIOTCA. 
EctecTBeHHO, UTO B 3TOM CJIy4ae 
IIPOW3BOAHTEIbHOCTb KOJIOHHbI CHHTE- 
3a ompefemseTca yxKe He COepKaHveM 
aAMMHakKa Ha BbIXOJe€ H3 KOMOHHbI, a 
yBeMYeHHeM KOJIHUCCTBA aAMMHAKA, 


9—KOJIOHKH CHHTe3a; 10—peomerp; 


2—OCYIUHTeVJIb; 


28 T. @. paSHOCTbIO MexKy cosepxaHHem 

= =O aMMHaka Ha BbIXOMe H3 KOAOHHbI XH B 
$=  WCXomHOH cMecu. CaeqyeT yuecTb, 4TO ¢ 
a) MOKET HaCTYIIHTb TAKOM MOMEHT, Kora 
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laibHeiimee yBemuyeHHe OOBEMHOK CKOpOCTH He 6yAeT JaBaTb NOBbI- 
WICHHA MpOH3BOAKTebHOCTH. 

IIpeacrapnenHble Ha pHC. 2 pacueTHbIe JaHHble MOKASbIBAIOT, TO 
yBeHyeHHe OObEMHOH CKOPOCTH OT 60 000 go 90 000 npn paboTe c 
A30TO-BOMOPOAHOH CMeCbIO C HavaJbHbIM CofepxKaniem 5% NH, He 
NPHBOLWT K MOBbILJEHHIO NPOHSBOAMTEbHOCTH. Tip HanwqHH %Ke B 
razopoli cMecu 7% @MMHaKa MOBbIIeHHe MPOH3BOAHTEbHOCTH KO- 
NOWKH CHHTe3a TIpekpamaetcs C yBeHYeHHeM OObEMHOH CKOPOCTH OT 
45 000 n0 60 000 u cHuaKaeTca TIpu yBeTHUeHHH ee Zo 90 000. Jjaxe pu 
cojlep2KaHHH 370 AMMHaKa B IMP Ky JIALLMOHHOM CMeCH yBesHYeHHe OObEM- 
HbIX CKOPOCTe!l 3AMELIACT POCT MPOHSBOAMTEAbHOCTH KOJIOHHBI CHUTES. 


Q 


Tpousbodumenvocme 
DS 


ke NH3/a Aamanusamopa 
Sa 





Obsennan ckopocmo, Vzvac™”’ 


Pic. 2. MpovspogutenbHoctn | 2 KaTamu3atopa B Ke NH3 
(pacueTHble aHHbie): 


j—unerbiii ra3; 2—ra3 c 3% NH3; é—ras c 5% NHag; 4—ra3 c 
7% NHs. 


Tak, C NOBbILIeHHeM OObeEMHOH CKOpocTH OT lo 000 zo 30 000 « ra3a 
na 1 a2 Karamuzatopa u oT 30 000 go 45 000 4 raza Ha | 4 KaTanH3a- 
TOPa MPOHSBOAHTEIbHOCTh MOBbIMAeTCA COOTBETCTBCHHO Ha 1,4 Ke 
u 1,17 Ke, a WpH OGbemHolt cKopocTH B 90 000 2 rasa Ha 1 a KaTanH3a- 
Topa HpHpocT cocTaBiseT TOAbKO 0,46 Ke (cm. puc, 2). Tlostomy npx 
W3VUCHHH BIHAHHA COJepKaHHA AaMMHaKa B a30TO-BOMOpOAHOH CMECH, 
nocTynaiouleH B KOJIOHKY CHHTe3a, Mbl OPpaHHUHAHCh MPHMCHeHHeM 
OObeMHBIX CKOpOcTeli, He MpeBbluarouynx 45 000 2 raza Ha | «a KaTa- 
uuzatTopa. 

[lonyueHnble SKCIepHMeHTabHble WaHHble NOATBEpRAaloT U3I0- 
2KEHHYIO HAMH 3aBHCHMOCTb pOCTa MPOMSBOAHTeAbHOCTH KOMOHHDI 
CHHTe3a OT COJlepKaHHA aMMHaKAa B WAPKYIAWHOHHOM Pase. Kak cae- 
yet W3 NpWBeseHHBIX B TAOHWE HW Ha PHC. 3 JaHHbIX, yBemMyeHHe 
colepxkaHHA aMMHaka B WHPKYAAWUHOHHOH Yra3s0BoH CMeCH JO 7% 
NpHBOAUT BO BCeX CJIVYaAX K NOHHKEHHIO MPOH3BOMHTEbHOCTH KO- 
JOHHbI CHHTe3€. 


10} 
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P=309 aime 





50 Fe t=475 0 ye | 5D t=500 C f 

? 2 

/ 3 3 

os Bs 25 * 25 4 
a 
4 

0 0 ener se , 
5000 FIG00 45000 15000 IOCUD 45000 "Fo JOG0D 45000 “5000 JG0O0 45000 
QbbemHan cHopocme, Uz vac? Uz vac? Uz vae~ > Uz vac7 


3 ' H 
. Bausnne HayanbHoro COACPeKAHHA AMMHAKA B UMPKYJIALMOHHOM fa3e€ Ha MPOH3BOAHTebHOCTh KO-IOHHbI CHHTe3a_ (OMbITHbIe 
j\aHHble): 


!—u4nCTHIA Ta3; 2--ra3 c 3% NHg3; 8—ra3 ec 5% NH3; 4—ra3 c 7% NH. 
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Bausnve co_epxKaHHA aMMHaKa B a30TO-BOAOPOAHOH cmecH, nocTynaioueH B KOJOHHY 
CHHTe3a, Ha NPOH3BOAHTEAHOCTh KaTaIH3aTOpa B 3aBHCHMOCTH OT OObeMHOH CKOPOCTH 


P= 300 amm 


I 


Tipou3sBoAuTeAbHOCThb, 
Ké)A KaTasH3aTopa 


Tl pou3BOAUTeJIbHOCTh, 
Ke/A KaTa/H3aTOpa 





Cogepmahne Coyepkanne 




















° NH3 S NH3 
g B a30TO-BO]O- OG6pemMHaH CKOPOCTh, J B a30TO-BOJO- O6bpemMHaA CKOPOCTh, 
> A Ta3a/4 KaTaJH3aTopa ‘a A Ya3a/A KaTaNW3aTopa 
2 poqHoh cmecu = powqHOH cMecH 
o JO KOJIOHHBI, a LO KOJIOHHBI, 
z of, 15 000 | 30 000 | 45 000 a of 15 000 | 30 000 | 45 000 
be : t 
a IE 
2 400 0,0 1,55 | 2,24 | 3,26 || 475 0,0 2,00 | 3,64 | 5,23 
3,0 1,03 | 1,41 ; 2,08 3,0 1,67 | 2,83 | 4,00 
5,0 0,99 | 1,24 | 1,87 5,0 1,51 } 2,63 | 3,40 
7,0 0,78 | 0,92 | 1,24 7,0 1.36) 2,29 | 2,91 
450 0,0 1,90 | 3,40 | 4,78 || 500 0,0 1,98 | 3,63 | 5,10 
3,0 1,59 | 2,69 | 3,78 3,0 1,56 | 2,84 | 4,00 
5.0 1,39 } 2,29 | 3,15 5,0 1,52 | 2,58 | 3,43 
7.0 L220 2,00. 2, 7a. 7,0 1,32 | 2,24 | 2,74 
BbiBO,bI 


1. Tlpov3BofuTeJIbHOCTh KaTaH3aTOpa 3aBUCHT OT TeMlepaTyPpbl 
KOHJeCHCaUHH @MMHaKa B IUAPKYJAWUHOHHOM ra30BoH CMecH Mocse 
KOJIOHHBI CHHTe3a. YBeIHYeHHe COLepKaHHA AMMHaka B ase, NOCcTy- 
MaiouleM Ha KaTaJlM3aTOP, CHW2KaeT MPOH3BOAHTEIbHOCTb KOJIOHHBI 
CHHTe3a BO BCeM HHTepBasle HCCNeMOBaHHbIX TeMHepaTyp HW OObEMHbIX 
CKOpocTeH. 

2. Ha KpHBOH, BbIPaKalolleH 3aBHCHMOCTb MIPOK3BOAHTEIBHOCTH 
KaTanu3aTopa OT OOBeEMHOH CKOpOCTH rasa M COsepKaHHA AMMHAaKA 
B UCXOJHOH CMeCH, HMeeTCAH NOMOrHH MaKCHMyM, KOTOPbI CABHraeTca 
B CTOPOHY MeHbILIHX OObeEMHBIX CKOPOCTeH C YBEJIMYCHHEM COfep2xKa- 
HHA aAMMHaKa B WHPKYJIAWHOHHOM Yaze. 


JIluTepatypa 


1B.0.Iupwuu, WW. 1. Cugopos, Tpyas THAN, som. 1, Pocxumusgat, 
1953, ctTp. 77. 
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H, B. JOBPOBOJIBCKAS, xaxdueam xum. Hayk B, Il, BPYHC 


KHHETHKA PEAKUHW B3AHMOJEMCTBHA 
OKHCH YIJIEPOJA C BOJAHbIM NAPOM 
HA KOBAJIbTOBOM KATAJIM3ATOPE 


1. Bsenenne 


OHHM H3 OCHOBHBIX MeTOJOB NOAYYCHHA BOROpOAa B NpOMBIU- 
J€HHOCTH WH, B YACTHOCTH, B IIPOMBIIIJIGHHOCTH CHHTeTHYeCKOrO am- 
MHaKa ABAACTCA TaK Ha3bIBaeMbIH KOHBeEPCHOHHbIli MTOR, OCHOBAH- 
HbIM Ha pe€aKUHH BOCCTAHOBJeHHA BOAAHOFO Mapa OKHCbIO yruepoga 


MNO ypaBHeHHI0 
CO + H,0 = H; + CO, + Q 


Ita peakiuA sABsMeTCA O6paTuMoli SK3SOTEPMHYECKOH peakuHell, 
KOTOPad MPOTeKaeT C 3aMeETHOH CKOpOCTbIO TObKO B MIpHCyTCTBHH | 
COOTBETCTBYIOINNX KaTalHv3aTOpOB. BonpocamM Mo u3bICKaHHIO KatTa- 
AM3ATOPOB AMA STOH PpeakUHH UW BbIACHEHHIO YCOBHH, BIMSIOWLUX Ha 
HX AKTHBHOCTb, NOCBAIMCHO OObUICe KOMMYeCTBO paboT. 

B HacTosjee BpeMA B NPOMbILWeEHHOCTH NPHMECHHAIOTCA KaTasH3a- 
TOPbI Ha OCHOBE OKHCH wKeNe3a. LoCTaTOUHO NOAPOOHO H NOHO uCCAeRO- 
BaHa peaKUHA KOHBEPCHH H C TEPMOAMHAMHYECKON CTOPOHEI. 

POM aBTopos ObIM NpeqorxKeHbi ypaBHeHHsA JIA onpenenenua 
3ABHCHMOCTH KOHCTAHTbI PaBHOBeECHA OT TeMMepaTypbI Ha OCHOBAHHH 
TEPMOXHMMYECKHX H SKCHEPHMCHTAbHBIX JaHHbIX. KOHCTaHTbI paB- 
HOBECHA, NOJIYYeHHBIE PaCYeTOM H3 TePpMOAHHAaMMYeCKHX (byHKUNE, 
BBIMHCICHHBIX MO CN€KTPOCKONHYCCKHM JaHHbIM, NMOATBepxKICHEI H 
VTOYHEHbI SKCIECPHMEHTAJIbHbIMH J@aHHbIMH. 

pyro He menee Baxuoli CTOPOHOH TIpouecca ABIAeTCA KHHETH- 
Ka PeakUHH, 3HAHHE KOTOPOH HE TOMbKO NpeACTaBAAeT TeopeTHuecKHi 
HHTepec, HO HW ABJIACTCH HEOOXOZMMbIM JIA MpaBHJIbHOTO BeqeHHA 
npouecca HW palWOHaIbHOrO MpoeKTHpoBaHHa. 

Ilo HccleoBaHHiO KHHETHKH B3aHMORelCTBHA OKHCH yraepona c 
BOAAHBIM TapOM onyOJIMKOBaHO HeOoIbUIOe YuCO paboT, KOTOPbIe B 
OCHOBHOM OTHOCATCA K H3Y4eHHIO Mpollecca Ha OKHCHO-2KeJIC3HOM Ka- 
TaJIM3aTope!.?.3, 

Hexoropple aBTopbl, uccleqoBaBmine AaHHY!IO peaKllHO, BbIBOAKIH 
YPaBHEHHe CKOPOCTH He Ha OCHOBaHHH HellOCpesACTBeHHEIX 9kcnepH- 
MCHTANbHBIX JAHHBIX MO KHHETHKE, a H3 YCOBHI CTEXHOMeTpHH H 
paBHoBecuat®, 
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[leppaad Nonbirka 3KCNepHMeHTaIbHO ONpesenuTb CKOpO( Tp peak- 
MH KOHBEPCHH OKHCH yrulepofa NpHHasexKuT B.A. Politepy« corpyaz- 
HHKaMH*. Wmu Opin uccneqoBaH npowecc KOHBepCHH NOJyBo_AHOrO 
ra3a Ha KaJIM€BO-yTOJIbHOM H OKHCHO-2KeI€3HOM KaT2qy3aTOpax. 
Ha OCHOBaHHH MOJYYeHHbIX SKCICPHMCHTAIbHbIX NaHHbl 6pit HalileH 
pA KHHETHYCCKHX 34BHCHMOCTeH. OHaKO BbIBECTH OOloe y paBHenne 
CKOPOCTH peaKWHH aBTOpaM He ylayocb. 

HavOoujbuuh uutTepec npezctapnaer uccneqopanue H. i. Kyap- 
KoBoH H M. H. Temkuua®, mpopesqenHoe Ha OKHCHO-2Ke1e3HOM --atTa- 
AMs3atTope. ABTOPbI NpeOKUIA MCXaHH3M peak VW BHIBeEH VpaB- 
HEHHE CKOPOCTH Mpolecca Ha OCHOBaHHH COBPeMeHHbIX MpeACTaBJeEHHH 
aNCOpOLMOHHOH TeOpHH KaTamH3a. 

[Ipeqox%KeHHbI Me€XaHi3M peakUHH 3akIO"aeTCA B Nonepemen- 
HOM OKHCJI€HHH H BOCCTAHOBJICHHH NOBeEpXHOCTHOTO MOHOMOVIeKYJIAp- 
HOrO COA KaTaHM3atopa. . 

IlomyyeHHble =aBTOpaMH 3KCIEPpHMeHTaJIbHbIC JaHHble, a TaKxe 
NPOH3SBEMeCHHbIE PaCueTh! MO 3aBORCKHM aHHbIM TlOKa3au cmpaBel- 
JMBOCTb TIPp€QIOXKeHHOTO YpaBHeHHA. 

TlepeyncnenHpie paGoTbl MPOBOAWAHCh Ha 2%Kee3HbIX KaTanH3aTo- 
pax. IlocneqHwe MpHMensioTcA B HaCTOAIee BPEMA B IPOMBILIeH- 
HOCTH H HCNOJb3yloTcA B HHTepBasle Temnepatyp 400—500°. IIo yeuo- 
BUAM PaBHOBECHA IIPH TAKOH TeMMepatype B ra3se Nocswe KaTamusaTopa 
ocTaeTcx 2,5% HempopearupoBaBuleH oKNCH yraepona (IPH 
H,O/CO= 1,5—2,5). 

IIpw CHWKeHMM TemMepaTypbl paBHoBecne peaxuuH (1) caBUraer- 
CA BIPaBO, KOJIMYECTBO HENpopearMpoBaBMel OKUCH yrmepoka yMeHb- 
1WaeTCA, AUTO ABIACTCA BbITOAHbIM JIA MIPOMbILIJICHHOTO BeACHHA Mpo- 
ecca; OAHAKO KeJe3HbIe KATAIM3ATOPhI MANO AKTHBHbI MPH HH3KHX 
TemMMepatypax. 

lis KOHBepcuH oKHCH yrmepofa THAI] paspa6otan Ko6apto- 
BbIM KAT@JIM3aTOP, AKTHBHbIi IPH HH3KUX TemMepatypax. H3yue- 
HH€ KHHETHKH PeaKUHH B3aHMOJeCHCTBHA OKHCH yrsepoda C BOJAHBIM 
MapOM Ha TaKOM AaKTHBHOM KaTaJIH3aTOpe, KAKHM ABIAeTCH KOOaNb- 
TOBBIM KaTaIH3aTOP, MpeAcTaBAAeT ONpeseuenHbI HHTepec. 


2. MeTroaxnka uccreqoBaHnga 


Kak M3BeCTHO, KHHeTHYeCKHe H3MepeHHA MOryT IIPOBOAUTbCA 
TPpeMA Me€TOAAaMH—AMHAMHYCCKUMM, CTATHYeCKHM KH WHPKYJIAUMOHHBIM. 

B nocneqHee BpeMa paspa6oTaH Tak Ha3bIBaeMbiii NIpOTOUHO-ILHp- 
KY JIAWHOHHBIA METOL, KOTOpbIM CoueTaeT B CeOe YePTH LHPKYAAWHOH- 
HOrO H AHHAMHYECKOFO METONOB. 

OcHoBHble NpevMyuleCTBa CTaTHYeCKOrO MeTOAa Teped ANHaMHUe- 
CKHM 3aKJIOUaIOTCA B YAOOCTBE H YHCTOTe MpoBeweHuA 9KCNepuMeH- 
Ta. KpHBy!o 3aBHCHMOCTH H3MeHEHHA KOHICHTPAalHH (HH Apyrou, et 
SKBHBaJICHTHOH BeJIMYHHbI) OT BPCEMeCHH MOMYUaIOT B TeYeHHe OHOTO 
ONbITa, NPCACTABACTCH TaKXKE BO3MOMKHOCTb BaAPbHPOBaTb B CpaBHH- 
TeIbHO WIHPOKHX NipewelaxX HCXOAHbIE NapametTpbt 6e3 3aTpatpl 3Ha- 
WHTEJIbHBIX KOJIMYCCTB pearHpytOWlHX BeWeCTB H Jp. 
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Ognaso OO6pa30BaHHe Hal KaTaIH3aTOPOM Mp CTATHYECKOM MeTO- 
fle TaK Ha3bIBaeMOH Ta30BOH «MOAyWIKH» H3 NpOLYKTOB peaKUHH MO- 
*KeT yCyWKHHTb TeyeHHe H3yyaemoro Mpolecca Audpy 3HOHHbIMH 
ABJC@HHAMK HJM MOOOUHbIMH peakKUHAMH C KaTaJIM3aTOPOM, YTO 3aCTAB- 
AAeT TIPH BhHOPe METOAMKH MCCMeCAOBAHHA KHHETHKH CJIOMKHBIX Peak- 
UHH OTHOCHToCA K STOMY METOY C OCTOPOKHOCTHIO. 

[[upkvsIAUMOHHDIM MeTOY HIM CTATHYUeCKHH MeTOA C MPHHYANTeIbHOH 
WHpKy%.WHeH raga, COXpaHAA BCe MpeHMyMleCTBa CTATHYECKOTO MEe- 
Toa, yCTpaHaAeT OCHOBHOM HeZOCTaTOK NMocmeAHErO. 

VUiccneqopanue u3yyaemoro mpouecca OblIO MpoBefseHO WHpKyJA- 
ILHOHHBIM MeTOJOM. 


OnucaHne ycCTaHOBKH 


PeakuHaA B3aHMOseHCTBUA OKHCH yruiepoyqa C BOJAHBIM MapoM, 
KaK BHAHO H3 CTeEXHOMeTpHYecKoro ypaBHeHHA (1), MpoTeKaeT 6e3 
H3M@HeHHA OObeMa. 

Jina toro uToGObl Ce€MHTb 34 XOJOM peaKIHH MO H3MCHCHHIO JaB- 
JIGHHA B CHCTeMe, YTO ABAAeTCA MPH BHIOPAaHHOH HaMH MeTOAHKE KHC- 
CIelOBaHHA HaHOosnee yMOOHbDIM H JOCTaTOUHO TOUHBIM, HeEOOXOJHMO 
M60 HeMpepbIBHO yAanATb U3 Ccbepbl peaKUHH KaKOW-HHOyAb M3 ee 
MIpOAYKTOB, HOO HOAMepxKHBaTb B CHCTeMe NMOCTOAHHOe MaBJeHHe 
napoB Bosbl. Tora Mo Mepe TeYeHHA peaKWHH AaBeHHe B CHCTeMe 
6yleT BO3PaCTaTh MPONOPUMOHAIbHO KONHYeECTBY MNpOpearMupOBaB- 
wero BOsAHOrO apa. Jia MpoBemeHHA KHHETHYCCKHX OTBITOB BTOPOli 
NyTb flaeT elle H JONONHUTeIbHbIC TpPeCHMYyULeCcTBa. 

Ha puc. 1 nokasanHa cxemMa yCTaHOBKH, NpefcTaBsAtoleH co6on 
3AMKHYTYIO UCJIbHOCTeKAHHYIO CHCTeMY, BBINOHeHHY!O W3 MO/HO- 
JGHOBOTO CTeKa. 

Oxncb yraeposa, BOMOpo, yreKHCAbIK ras KH KHCMOpOA XpaHu- 
JWHCb B Kom6ax / emKocTb1o 5 2 Kaxkgaa. Kon6pt HaxO2WAMCb B OOUIEM 
LHKJe YCTaHOBKH H OTKJIIOUAIHCb OT HEFO COOTBETCTBYIOIIHM KpaHOM, 
HMeBLUHMCA Ha KaxKoH KovGe. 

Hacpimenue OKHCH yraepoa BTOPbIM KOMIIOHCHTOM peakUHH— 
BOAAHBIM TapoM—npoucxosuso B CaTypaTope 2, KOTOpbIH COCTOAU 
H3 AByX vacTteHt. HuKHAA YaCTb CaTypaTopa MpeAcTaBNAda coboH 
Konm6o0uKy 2a emKocTbIO 6 mA, Kya Yepe3s OTPOCTOK 26 3aJIMBaOCb 
4.0 ma 6unuctuiauata. BepxHaa YacTb CaTypaTopa CocToAa H3 

*  3mMeeBHKa JHamMeTpom 70 mm u AnHHOH 1000 mm, NomeleHHOrO B BO- 
Holt TepmoctaT. TemnepaTypa TepmocTaTa MoO/MepKHBalaCh C 
NOMOLLbIO 3JIEKTPpUYeCKOTO MOMorpeBaTesA WAH BOAAHOFO XOMOAHIb- 
HHKa H peryJHpOBaslacb TOMYOMOBbIM TEPMOPeryAATOPOM C TOUHOCTHIO 
no 0,1°. Bo Bpema npoBegxeHva ONbITa BHTKH 3MeeBHKa ObWIM T0- 
KPbITb] TOHKOM MeHKOM BOA, H3OBITOK KOTOpOH CTeKa No CTeHKaM 
o6paTHo B KoNG6ouxy 2a. Bkmiovenne CaTypatopa B OOMHA WApKy.J1A- 
LHOHHBIA WHKJI YCTAHOBKH NpOH3BOAKJICA C MOMOLIbIO TPeX KPpaHOB. 
Sta KOHCTpyKUMA CaTypaTOpa NO3sBOAANa NOAAepxKHBATb B CHCTEME 
MOCTOAHHOe AaBNeHHe apoB BOLI, COOTBeETCTByIOUee TOM YIpyroctH 
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BOAMHOTO Tapa, KOTOPy!O OH MMeJI IPH TemMepatype 3MeeBHkKa CaTy- 
patopa. 

[lupkyAlua ras0BoH cmecH B CHCTeMe ocymecTBANaCh Np Iro- 
MOILH CT€KJIAHHOTO MOPWHeEBOrO 3CKTPOMAFHHTHOFO Hacoca 3, nper- 
aomeHHoro 5. II. Bpyucom, UH. T. Kannenpcounom u J. IO. [amy p- 
roM®, OH COCcTOA H3 LWHIHHApa AHO 650 mm u mHamMetpom 40 mm, 
B KOTOPOM XOJHJI TIOPUIeHb C MHHHM@JIbHBIM 3€30POM, H CHCTeMBI 
KJTaNaHOB, C MOMOUL[bIO KOTOPHIX Ta3 IMPKYJIHpoBa B oMmpenesen- 
HOM HalipaBJeHHH. 





Puc. 1. Cxema yetauoskn: 


7~—KonObt; 2—caTypatop; ¢—uUpKyAsWHOHHbIA Hacoc; 4—peakKUHOHHad Tpy6ka; §5—Tpy6Kka wna 
CKHPaHHA; 6---3Me€BHK; 7—-MaHOMeTP; 8—pTyTHbIli MaHOMCTp; $—KasHOpOBOUHaA Kouba. 


IIpy2kHHa, HeOOxOAuMasA JIA aMOpTH3alNH yAapa mpu xoge nopui- 
HA BHH3, CAeaHHad H3 CTabHOH POAJbHOM NpOBOJOKH AHamMeTpoM 
1 MM, Obila NOABeprHyTa Jy KeHHW, 4TOObI H36exKaTb B3AHMONeHCTBHA 
MapoOB BOLbI CO CTaJbIO. 

IIpou3BOAHTebHOCTh TakOrO Hacoca, Kak Obi0 HaMH MpoBepeuo, 
cocTaBana oKono 600 2/4ac. 

B3aHMoseHCTBHe OKHCH yraepofa M BOAAHOFO Napa mpouncxogzno 
B peaKUHOHHOM TpyOke 4 Ha KaTamH3aTOpe, MOMeLICHHOM Ha CTeKJIAH- 
HOH CeTKe (THMa KpynHoro duaptpa [otra), snaaHHo B HU KHOI 
YaCTb Pe€aKWUHOHHOK TpyOKu. HeoOxoaumaa Temnepatypa KoHTaKTa 
oOecheyHBanaCh SJIEKTpOMeublo (asOMHHHeBBIM 60K), B KOTOpOH mo- 
MelllalaCb Pe€aKUMOHHaA Tpy6Ka. Temmepatypa amiomuHHeBoro 6u10- 
Ka peryJHpOBasaCh BO3AYUIHbIM TeEPMOPeryJATOPOM C TOUHOCTbIO 
+0,5°. Temnepatypa Ha kKaTanusaTope 3amepsmacb TepMonapoH 
M€Ab—KOHCTaHTaH, BMaHHHOH B KPbIWIKY PeaKUHOHHOHM TpyOKH. 
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[a3.0Band CMECb NIPeABapHTeNbHO MOAOPpeBasaCb B 3MCCBHKE PeaKUHOH- | 
Hou TpyOKH, 3aTeM MocTyMasa Ha KaTaNu3aTop. PeakiHoHHas TpyO- | 
Ka BKJOUaIaCb B WAPKYJAWMOHHbIA WHKJI Tp MOMOULM Tpex KpaHoB. 
Auagmu3 ra3a mpoBoquan B TpyOKe 5 uameTpoM 30 mm H JWIMHOU 
100 wm. Tocepequue, BaoOb TpyOKH Oblia Bana MWaTHHOBAA HATb 
quametpom 0,1 “a, Ha KOTOpy!o Yepe3 PTYTHBIC KOHTAKTHI NOLaBa.ics 
3€KTPHYeCKHA TOK Haps»KeHHeM 4,5 6, HarpeBaBLIHH MNaTHHOBY!0 
MpOBOMOUKY WO KpacHoro KaJeHHA. 

BrimopaxKHBaHHe MpOAYKTOB CKHTaHHA NPOW3BOANOCb B 3Mee- 
BuKe 6, NOM KOTOpBI nomcTaBasanca cocyx Abroapa C KUAKHM KHCJO- 
poJOM HWJIM C CMeCbIO TREPAOH YreKHCJOTI H alleTOHA. 

Jlapneuve B cHcTeme H3Mepssocb npH nomouM U-oOpasHoro Ma- 
HOMeTpa 7, HaMOJHEHHOTO AHOyTH.PTalaTOM, HMCIOULHM He3HaNHTeJIb- 
HYIO YIIPyrocTb Napa MW YACbHbIH BeC, OAM3KHH K CAHHALE. OG6a ko- 
me@Ha MaHOMeTpa CHaO*KeHbI KanaHaMH JIA VCTpaHeHHs BO3MOMKHOCTH 
nonawaHHA MAaHOMeTpHyeCKOH KUAKOCTH B CHCTeMY. 

Kpome au6yTHapTaiaTHOro MaHOMeTpa, yCTaHOBKa HMewla pTyT- 
HbIit MaHOMeTp 8, HeOOXOAMMbIii IPH HaNOJHeHHH KOO COOTBETCTBYIO- 
ILHM Pa30M H JIA BOCCTAHOBJICHHA KaTaNusaTopa. 

KamuOposka yCraHoBki—onpefenenHe OOBeEMOB OTJCJbHBIX 4a- 
cre ee H kosdpulveHTOB NMepenaya TaBeHHA C OAHOLO o6beMa Ha 
pyroli—npou3Boxusacb Mp MOMOLIA KanHOpoBouHOH KoNODI Y, 
o6beM KOTOPOH Obi 3apaHee H3MepeH. 

OGbeMbI OTHeIbDHBIX YacTeli yCTaHOBKH HpHBexenbl B Tabs. I. 





























Tabauua | 
OG6pempbl YacTell yCTaHOBKH 
O6nbem, O6bem, 
UactH ycTauoBKui "5 UactH ycraxoBkKHu A 
l[upkyasuuonHad uacrb . . . . | 1,03 || Carypaunonuan uacrb . . . . - 0,33 
: Peaknnonnaa Tpy6Ka .. . . . | 0,34 |) Tpy6ka aga cKUraHHA . . 0,081 


BakyyM B CHCTeMe JOCTHFaJICA C MOMOLLbIO MACAAHOFO BaKYYMHOTO 
Hacoca HW pTyTHOro Hacoca JISHTMiopa, KOTOPble CO3aBaIH B YCTAHOB- 
Ke ocTaTOUHOe aBsenve, paBHoe 10-° mm pT. CT. 

OnbiTb! NpoBosAWMcb Mpu AaBnenHu 10—30 mm pT. CT. 


ITlonyuenve ra30B 


OKucb yruepoxa nonyuanach pasloxKeHveM MypaBbHHOM KHCJOTHI 
cepHoli mp Harpepanuu B Kou6e. [a3 u3 KONObI NPOXOAMA CKIAHKY 
TumeHko C pacTBOpOM leo“ HW Aanee Yepe3 MaHOCTAT H U-o6pas3- 
ilyio TpyOKy, NorpyxkeHHylo Bcocyy J[bioapa C *KHAKHM KHCJOpONOM, 
NOCTY ad B COOTBETCTBY IOLLY1O Nipe[BapHTeJIbHO 9BaK y HPOBAaHHy!O Kooy. 
UucroTa OKHCH yriepoya NpoBepsAach CKHTAHHeEM OMpeeseHHOTO 
KOJIHYeCTBA €€ C KHCJIOPOAOM B TpyOKe AIA CKHTAaHHA. 
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Bosopok ynotpet.saica KOMIPHMHpOBaHHbIM, B OasmoHnax. Ilo- 
cTynaouluh H3 OaloHa BOLOpOA MpoxoAHs U-o6pa3Hylo TpyOxy, 
norpyXKeHHy!0 B XKHAKMH KHCOpOd, HW Yepe3s MaHOCcTaT NOCTyMa B 
COOTBETCTBYIOULYIO KoMOY yCTaHOBKH. He3HaduTeJIbHbIe KOJIMYeCTBA 
KucHOpoa, KOTOpble MOrYT MpHCyTCTBOBaTb B BOAOpOAe, yAAAAAHCE 
CoKHPaHHeM Ha paCKaJsIeHHOH MaTHHOBOK HHTH B TpvOKe AA CKHTA- 
HUA TOH HOpUHH BO,OPOMA, KOTOPAA MOCTyNMala AIA ONBITA HIM js 
BOCCTAHOBJICHHA KaTasH3aTopa. 

Kucnopox nomyuaica AeHCTBHeM pa3sOaBeHHOH CepHOH KHCJOTHI 
Ha KMnO, B upHOope, aHaorHuHoM npHOopy Ait MO yYeHHA OKHCH 
yrnepofa. Ta3 43 KONObI NPOXOAHA CKAHKY TUMUIeEHKO C pacTBOpOM 
ienouH M Janee uepes ManoctaT u U-odpa3ny1o TpyOky nocTrynat 
B KoNOy yCTaHOBKH. 

JipyoKHcb yruiepofla Nosyyaslacbh pasJIORKeHHeEM MAarHesuTa B TYTO- 
laBKoli mpoOupKe, HarpeBaeMov T1aMeHeM ra30Bol ropemkH. [lo- 
JIVYEHHbI Ta3 BbICYIUMBAICA MpOnyCKaHHeM Yepes U-o6pa3nyto Tpy6- 
KY, OXJlaxKaeMylo CMECHIO TBEPAOH YIvieKHCAOTbI HW AalleTOHA, MH Aauce, 
Kak OObIUHO, MOcTyMal Yepe3 MaHOCTaT B yYCTAHOBKYy. Unuctota ABy- 
UKHCH yrepofa MpoOBepsAaCh BbIMOPAKHBaHHeM YaCTH Ce Bo AAAS 
KOM KHcopoze. 

KonuyectTBo losyuaemMoro fa3a 3aMepAOCb PTYTHBIM MAHOMETPOM, 
AHOyTHATaIaTHbIA MaHOMeTp BO BpeMsA 3TOH oMepalHn Obl OTKJIIO- 
ueH. 


IpuroTtropsenuve KaTaIHsaTopa 


Kak OTMe¥aOCb BbILIe, ONbITbI MPOBOAMJHCb Ha OCAKJCHHOM KO- 
OaslbTOBOM KaTau3aTope 6e3 206aBOK, KOTOPbIM MPHTOTOBJIAH CJe- 
JLVIOULHM =©o0pa30mM. 

A30THOKVCAbIN KOOabT PaCTBOPAJIH B MHHHM@JIbHOM KOJIHYECTBE 
BObI, H OCaxKaanH 25°%0-HbIM paCTBOpOM aMMHaka CHHIOIO OCHOB- 
HVYIO COJIb KOOaJIbTAa, KOTOPylO OTHbTPOBbIBaIH Ha BOpOHKe brox- 
Hepa HM IIpOMbIBasIH MHOTOKpaTHO ropayel BOJOH WO HCYe3HOBEHHH 
peakiuu Ha HoH NO). IIpombitpii ocagoxk, IIPeACTABABLIHH COOOK yxKe 
rHpat OKHCH KOOaIbTa, BbICYIUMBAIH, TAO NeTHPOBAJIH WH H3MebUadH. 

Bce onbiTbl IpOBOAWIUCb Ha OAHOH MapTHH KaTaIH3aTOpa C 3ep- 
HaMH pa3mepom |I—-1,0 MM. 


IIpopegzenoue 9KCTEPUMEHTA 


BocctaHOBleHHe KaTamH3aTopa. HeoOxomuMad HaBeCKa KaTaJiH- 
3aTopa 3arpyKaslacb B peaKIHOHHY!0 TpyOKy, YCTaHOBKa OTKaUKBa- 
jaCb 20 BbICOKOrO BaKYyyMa HM Aaslee BKNOVaICA OOOrpeB MedH. Korga 
Temilepatypa Ha KaTasIH3aToOpe AocTHrala 400°, oTKauHBaIH BO3Lyx 
3 peakKUHMOHHOH TpyOKH B TeyeHHe 15 MHH., 3aTeM 9Ta TDYOKAa OTKJINO- 
qalaCb H B UHPKYJIALWMOHHY1O WaCTb H TpyOKy AA CRKMTAHHA H3 COOT- 
BETCTBYIOUeH KONObI AOSHPOBaICA BOAOPOA (10 PTYTHOMY M4@HOMET- 
py) B TpeXKpaTHOM KOJIHYECTBE NO CPpaBHEHHIO CO cTexnometp uel. Iloy 
3MeeBUK Tlomuctapsadsca cocya J[prwapa C KHAKHM KUCJIOPOAOM H 
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BKJIIOUaJICA UWAHPKYJIAWHOHHbIN Hacoc. Boywopox B teyenne 10 mun. 
HHPKYJIH OBA Ha paCKaNeHHOH M1aTHHOBOi NpoBomOKOH, o4n- 
WlaiCb TAKHM OOpa30M OT BO3MOKHOL MpHMecH KHCIOpoza. O6praHo 
KOJHYECTBO KHCIOPOa, HMeBINeeCA B BOMOpONe, HAXOAUNOCK 3a mpe- 
ACaMH YYBCTBUTEbHOCTH PTYTHOrO MaHOMeTpa, NOSTOMY aBseHuHe 
AQ H MOCM€ CAKHPAHHA NpakTHYeCKH OCTaBaOCb OAHHAKOBBIM, Jlanee 
TpyOka AA CKMTaHHA 3aKpbIBaNach, u OTKPbIBaIaCh PeaKUHOHHaA 
TpyOka. | 

BoccTaHopenHe KaTasH3atopa, KOTOpoe TIpoTekaeT m0 ypaBue- 
HuI0 CoO+-H,=Co+H,O u conpospomxnaerca YMe€HbIUeCHHeM JaBuie- 
HHA B CHCTeMe, OlaroqapA KOHAeHCaLHH OOpasylomletica BOJbI B 3Mee- 
BHUKE SaKaHyYHBanoCh B TeYeHHe OAHOM MHHYTHI. Bogopogx mpomomKan 
HHPKYJIHPOBaTb Ha KaTasH3aTopom eme 10 mun., IIPHYeM aBule- 
HHE, OTM€YaCMO€ PTYTHBIM MA@HOMETPOM, OCTaBaIOCb HeH3MeHHBIM. 
M36bIToK Boyxopoya uv o6pa30BaBmasnca Mp BOCCTaHOBJICHHH KaTaiH- | 
3aTopa Boa OTKAYMBaIHCb 3aTEM MA@CJIAHBIM HACOCOM, aBJIeHHe B : 
YCTAHOBKE JOBOAKIOCh 20 10—-° mm pT. CT. H BOCCTAHOBIeHHBI TaKHM 
oOpa30M KaTaM3aTOp Obl TOTOB AA oMnbita. 

Mogrotoska uw nposefenuve onbita. Jo onnita B YCTAHOBKe Co3qa- 

Basica BakyyM (10-6 mm pr. cT.), yctaHaBruBanach HyKHasH Temme- 
paTypa B Meu peaKUMOHHOM TpyOKH HW B TepMocTaTe 3MeeBHKAa CaTy- 
patopa. Meoxkyzy ombitamu BakyyM B CaTypalMoHHol uacTH yYCTAHOBKH 
CO3AaBasICA TPeXKPaTHbIM MIPHCOCHHEHHeM e€€ K LHPKYJIAILMOHHOIi 

TaCTH YCTAHOBKH, B KOTOPOH JaBseHue coctaBrano 10-8 wy Pi 2cr. 

Ecnu Ke B CaTypaTope G6bIM0 aTMocepHoe aBsleHHe, TO OTKaUKAa 
NPOHSBOAMMACh MaCJIAHbIM H PTYTHBIM HaCOCaMH IIpH Mpes_BapuTenb- 

HO 3a4MOPOXKeHHOH KOIGOUKe CaTypartopa. 

Ilepeq Hauanom onbita Bosayx 43 peaKUHoHHol TpyOKH C KatTa- 
AHSATOPOM OTKAYHBaIH TOWHO 15 MHH., MpH Temmepatype onpita, 

NOCWe YeTO PeaKUHOHHY!IO TpyOKY OTKMOVaIH OT OCTaNbHOM yactH 
yCTaHOBKH. /fanee B WHPKYJSAILMOHHY!O 4YaCTb 13 COOTBETCTBYIOWMeCH 
KOJIObI NOLaBaH HYKHOE JWI OMbITa KOJIHYeCTBO OKHCH yraepogda, 
(bukcupyemoe yAnOyTupTanaTHEM MaHOMETPOM, BKJIOUaIH WupKy- 
AAWHOHHBIK HaCOC HM OTKPbIBaIM KpaHbi CaTypalMOHHol yactu. OKuep 
yraepowa, WHPKyJHpyA yepes CaTypaTop, HAaCbIlanacb BOAAHBIMH 
NapaMH B KOJMYECTBE, COOTBETCTBYIOUIEM YIPyrocTH BOAAHOTO napa 

IPH TeMMepatype, NowepxXuBaemMolt B TepMOCTaTe; MeHAA Temnepaty- | 
PY B TEpMOCTATE, Mbl HMEJIH BO3MOXHOCTb MPOBOLHTb OMBITHI C pa3- ! 
JHSHBIM AaBCHHeM BOAAHBIX NapoB. BoipaBuvBanne JaBuenua, | 
NOCHE BKJOUCHHA CaTypauun 3a CueT H3MCHEHUA OOBEMA H HACBILIE- 

HHA, MPOHCXOAHAO OObIYHO B TeyYeHHe 5—10 cek. 

OkHCb yrvlepoqa UupkKysupoBana yepe3 caTypatop 10 muu., | 
HoCcHe wero, CHHTaA P€KUM YCTAHOBHBUIHMCA, OTKPbIBAM KDpaHbI 
peaKUHOHHOK TpyOKH WM OMHOBpeMeHHO BK&OUaAH CeKYHJOMep. 

OTMeyad 2aBneHHe yepes ompexenenupie MIPOMEKYTKH BpeMeHH, 
CENHJIH 34 XOJOM peakKUHH. 

Hew3MeHHOCTb noKa3aHHit M@HOMeTpa B TeYeHHe AJIMTebHOrO 
BPeMCHH, a TaKKE MOBBIWeHHe OCOillerO aBAeHHA Ha BeNHIHHY, | 
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COOTBETCTBYIOLLYIO HavaIbHOMY JaBJIeHHIO OKHCH yrviepofa, CBuJe- 
TeJIbCTBOBaH O KOHIUG peakWHH. SaTemM CaTypallvlo OTKOYaH, H 
B yCTaHoBKe (eCIH NPOAYKTbI peakWHH HE aHAaNIM3HPOBaJIHCh) Co3sa- 
BaJICA BbICOKHH BaKkyyM. 

Anaan3 ra3a. AHnanu3 ra3a, NomyyeHHoro focyle peakKUHH H CO- 
CTOABIUeErO H3 BOMOPOMa, YIEKHCJOTbI HM BOLI, NPOH3BOAHJICH Cyie- 
qyrouluM oOpa3om. Cuayasa ompefxemasoch CofepKaHnhe BOAbI B ase 
MyYTeM BHIMOPaKHBaHHA ee B 3MCCBHKE, OXNAKMACMOM CMECHIO TBEP- 
oH yreKUCJIOTbI H aueTOHa. S3aTeM 3Ty CMC€Cb 3aMeCHAJH 2KAAKHM 
KUCJIOPOJOM, KOTOPbIM BbIMOPaKUBaI YIVIeKHCIOTY. TlocneqHaAsd onpe- 
fenmanach 110 pasHOCTH AaBIeHHH MexKAy ITHMH ABYMA ONepallHAMH, 
a ocTaTOK Ta3a JouKeH Obl CosepxKaTb BOAOpOL. Jia SOomee TOUHOTO 
OnpeseseHHA JTOTO OCTATKA BBOAMNICA KHCOpOA, Ha MWaTHHOBY!O 
MpOBosOKy TpyOKH CKHTAaHHA NosaBascw QJIEKTPHUeCCKHH TOK, A 9Ta 
cMeCbh LUMpKyJIMpoBasia Ha HakasleHHOH IWIaTHHOBOH MpOBOJIOKOH, 
rie MpOHCxXOoAHNO CKHMraHHe BOAOPOAa B BOJY. TlanbHekinee onpeze- 
yleHHe MpOAYKTOB CHKHAHHA MPOW3BOAHIOCb TaKHM XKE o6pa3o0m, Kak 
uo caKHraHHA. OcTaToK ra3a noce BbIMOPpaxKHBaHHA *KHAKUM KHC- 
JIOPOHOM TpeAcTaBA H30bITOK KHCJIOpONa, KOTOPbIH BBOJMJICA WIA 
CRKHPaAHHA BOLOpOLa. 

CooTBeTCTBYIOMIHe pacueTbl NOKasbIBaIH, COMepxKad NM raz nNoce 
peaKUHH TOMbKO BOOPOA, yrieKuCAOTY WH BOAy WAM B HeM ObIJIM 
Ipyrve KOMMOHEHTbI, KOTOPbIe MOTyT oO6pa30BaTbed B pesyJbTaTe Mo- 
OOUHbIX peaKkiHH. 

TOuHOCTh H3MepeHHA AaBeHHA NO AMOYTHAPTaIaTHOMy MaHOMeTPy 
MbI OLleHHBaeM B +1 mm AHOyTHATanaTHOrO CTONOA. 

Tak Kak BAHAHHE NPOMOMKUTENbHOCTH OTK@4YKH KaTaJlH3aTOpa B 
BbICOKOM BaKYYMe Ha e€fO aKTHBHOCTb HAMM CIlelHaIbHO He HCCAeTO- 
BaJIOCb, TO BCE OMBITH! MpOBOAHJIHCb CO CTPpOrHM coO1ojleHHeM yCTa- 
HOBJIGHHOrO CTaHyapTa mpoBeeHHA OMbITA. 


3. IkKcnepHMeHTaAbHan YacTb H OGcyKeHHe Pe3sy1bTaTOB 


Jina onpexeneHua MopaAwKa peaKIUHH NO OTACJbHBIM KOMMOHECH- 
TaM HAMH ObIJIH H3YYeHbI 3ABHCHMOCTH CKOPOCTH peaKILHH OT pa3JIHu- 
HbIX HA@UYAIbHbIX JaBJIGHHH HACXOMHbIX BeLIeECTB—OKHCH yrulepofa H 
BOAAHOrO Mapa, a TaKxKe BIIMAHHE MpOAyKTOB peakUMH—BoOMOpona U 
ABYOKHCH yrsepoqa—Ha CKOpOCTb pedakIHH. 

OnbITH! NpOBOAMAM pu Temmepatype 220° HW WaBeHHH BOAAHBIX 
napos, paBHom 199 mm yu6yTHAdpTanaTHoro cTomOa*, uTO COOTBET- 
cTByeT Temnepatype B caTypatope 18°C. B ombitax C pa3IM4HbIM aB- 
neHuem mapop H,O Temnepatypa B CaTypaTope BapbHpOBaJlacb OT 
7 no 23°. 

BavAHHe HauvasbHOTO JaBJIGEHHA OKHCH yruiepowa Ha CKOPOCTb 
peakUMW MoKa3aHo Ha pHe. 2. 

Kpuspie 7, 2, 3 OTHOCATCH COOTBETCTBEHHO K Ha¥aJIbHbIM JaBue- 
HHAM OKHCH yruiepoda 32, 48 1 71 mm AB® cr. Onpit c HadaJIbHbIM 


* Napnenve B Mm AHOyTHITaiaTHOrO cTO6a O6O3HauaeTCA: TILB® cr. 


Hi 
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Japnenuem 71 wu B® cr. (kpupaa 3) He AOBeeH AO KOHIAa BCVeL- 
CTBHE ero IIpOJOMKUTENbHOCTH. 

Kak BHAHO H3 pu. 2, B HayabHbIit MepHod peakuun, coorTser- 
CTBYIOUHH AaBJICHHIO OKHCH yrvlepoda, BOUleAUel BpeakiHtO (OKONO 
lo mm [TB® crt.), cKo- 
PpOCTb peaKUHH He 3aBH- 
CHT OT Hay¥abHOrO aB- 
JIGHHA OKHCH yruiepoqa— 
KPHBbIe TPeX Pa3s/IMUHbIX 
Ha¥aJIbHbIX KOHILeHTpa- 
WHA OKHCH Yrepoja cos- 
afar. B koHeuHbIi me- 
PHO peakWHH CKOpOcTb 
mocweqHyeH C yBemuye- 
HH€M HavYasibHOTO J1aB- 
J@HHA OKHCH yraepoga 
100. 120 tg Y™M@HbUUIAeTCA, T. e. HMe- 
€T MeCTO TOpPMO>KeHHe 
peaKWHH OKHCbIO yruie- 

Pic. 2. Banaune HagaibHoro AaBJICHHA OKHCII poda. 

typyrviepofa Ha CKOpocTb peakUMH: BsaiHAHHe) 8 §=©6ylaBeHHA 
iy lata HOe pa RICHES. OKHCH yruiepogqa 32 mm HBP cT.5 BOA AHBIX NapoOB Ha CKo- 
~—HadasibHoe AaBseHHe OKHCH yrsiepoga 48 mm JIB cr.; 
3S—HatabHoe MaBseHHe OKHCH yruiepoma 71 um JIB® cr. PpOCTbh peaKHHH MOKa3aHo 
Ha puc. 3. Kpuspie /, 2, 
3, 4 OTHOCATCA K onbitaM 
C JlaBJICHHeM BOJAHbIX 
Maposp 287, 199, 145 yu 
97 um JIB® ct., 4To co- 
OTBETCTBOBaJIO TeMIepa- 
Type B CaTypatope 23, 
18, 13 u 7°. 

Kak BHAHO 43 puc. 3, 
pH YBeHYeHHH aBwyie- 
HHA BOAAHBIX MapOB CKO- 
PpOCTbh peaKUHH BO3pa- 


4Pf-usMenenue Cabnenun 6 a {60 cm 





LO 4O BO BO 
Epes om wavana onelma, MuUnY Mel 


4/-usMerenue Gabnenusa 6M Lb0cmn, 





cTaeT. 
$ 0 1% 2 25 D KB Wo 45 Jina “u3yyeHHa BuIKS- 
EPeMAn OM HAVANA OneINa, MunyMo HHA NPpOAYKTOB peakIHH 


Pic, 3. Binanne .aBneHHA BOAAHDIX MNapOB HA CKO- Ha CKOPOCTb KOHBepCHH 
pOcTb peakKuHn: B HCXOAHY!O CTaHapt- 


/—-RaBeHHe BOJAKbIX NapoB 287 mam JIB® ct.; 2—gapne- HYKO CM€Cb KOMIIOHECHTOB 
BORA tapos RS st HBO ces —aatiaenne KEES PeAKUMM (LABMEHHe OKH- 
napos 97 am JIB® cr. CH yraepofa 32 mm 

B® cr., wapjlenve Bo- 

AAHBIX Napow 199 um JTB® cr.) BBoxMAN Hy>KHOe KOMHUeCTBO BONO- 
powa HH ABYOKHCH yruiepoqa MH NponycKkanu yepes KaTanu3aTop. 
Kpusple /, 2, 3, 4 (puc. 4) orHOcATCA K HaYaNbHBIM LaB/IeHHAM BO- 


nopona (0, 11, 31,5 n 100,5 uu HB® ct.). Kak puano u3 puc. 4, cKo- 
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PpOCTb PeaKUMH CHJIbHO TOPMO3HTCH BOAOpOZOM. Tak, Aa Toro YTOObI 
B HCXOAHOH CMeCH MpopearuHpoBasO KOMHYECTBO OKHCH yrsiepoja, 
cooTBeTcTByromlee AaBseHuio 10 mu JILB® cr., HeoOxXofHMO 2,5 MHH.; 


JIA UCXOAHOH Ke CMeCH 

C BOMOPOOM, AaBleHHe | Js 
KOTOporo cocTaBjano 11 
mm JIB® ctT.,—5 MHH., a 
Jini CMeCH C laBJeHHeM 
posopona 100,5 wu TB® 
cT. moTpeOopanoch 80 
MHH. TakHM oOOpasom, 
pH yBeJIHYeHHHK HayaJib- 
HOrO JlaBIeHHH BY pa3 
BpeMA, HeEOOxoAuMoe ANA 
Toro, 4TOOb! Mpopearupo- 
palo 10 mm OKHCH yrule- 
pola, YBeJIHYHBaeTCA B 
16 pas. 

BaAMAHHeE pa3JIH4HblXx 
WaBAeHHH JABYOKHCH yr- 
jlepoa B HCXOJHOH CMe- 
CH Ha CKOPOCTb peakLHi 
MoKa3aHo Ha pXe. 9, Onbl- 
TbI TIPOBOAHJHCb C 


A4-usmerenue Gabserus, MM LED em 
SS 
= 





3 40 50 8 70 & 
Bpema OM HAVANA OfO1NA, MUNY IMO! 


0 iO 








GO 10 


Puc. 4. BananHvue HauabHOTO aBIeHHA BOOpoAa 
Ha CKOPOCTbh peAKILHH: s 
/—-Ha¥asbHoe WaBNenve BOZOposa 0; 2—HayabHoe aBvie- 
Hue BOROpona 11 um JIBP cr.; d--HayanbHOoe AaBsienHe BO- 
mopona 31,5 wm JIBb@® cr.; 4—navambHoe AaBenHe BOJO- 
pofa 


100,5 uma JIB®@ crt. 


COMED KAHHEM ABYOKHCH YIJlepoda, COOTBETCT- 


ByromjeMm JlaBneHnio 323 u 97,5 mu B® cr. Ha rpapuke aaa 
CpaBHeHHA TIpHBeseHa KPHBaA AIA CMeCH, He CofepxKalen ABY- 


A P-usmenenue GabpeniAa, m4 EO cm. 





25 = 0 


5 10 4G £0 
BO0€MA OM HAVANA ONelina, Munyrmol 


Puc. 5. Bausahue gapeHHA ABYOKHCH yriepona 
Ha CKOPOCTb peakUHH: 


{.-lauanbuoe WaBsienHe ABYOKHCH yrviepona 0; 2---Ha- 

YaJIbHOe WaBsleHHe JBYOKHCH yriiepoqa 323 mm JIB 

CT.; d—HavabHoe JaBleHve ABYOKHCH yraepoga 97,5 
MM JIB@ crt. 


8) Tpyan PHATI, spin. V 


OKHCH yrsepoa. 

Kak BHAHO H3 pxHe. 5, 
TipaKTHYeCKH MOKHO CUH- 
TaTb, 4YTO JBYOKHCb yrule- 
pola He BJHACT Ha CKO- 
pocTb peakuHH. He3Haun- 
TeJIbHOe OTKMOHEHHe MOKa- 
3a OlbIT C HavWabHbIM 
AaBAeHHeM ABYOKHCH: yrvie- 
ponza B 97,5 mm JIB® cr., 
OAHaKO 93TO OTKJOHEHHE 
OUCHb HE3HAYHTEJIbHO BBI- 
XOAHT 32 mpegen ommOKu 
ONbITa. 

JI BCX OMbITOB, KOTO- 
pbI€ Mbl TIPOBOJHJIH, H3Me- 
HeHHe aBAeHHA JIA KOHLA 
peakKIHH, Kak IpaBHJlo, Co- 
OTBETCTBOBaJIO HCXOJHOMY 
aBNeHutoO OKHCH yraepona 
HM OTIHYaIOCb «6B OCpeaqHeMm 
Ha 1—3 mm JIB® ctT., uTo 
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HaxXOMHTCA B Mpezentax OWwHOKH oNbITa. ITO OOCTOATEMbCTBO YKAa3bI- 
Ballo Ha TO, YTO B3aHMOJeHCTBHeE OKHCH yruepowa C BOAAHbIM Ma- 
POM IIpoTeKaJIO B OCHOBHOM fO oO6pa30BaHHA BOMOpOda HU ABYOKHCH 
yrmepoya HW He COMPOBOKAAaIOCh NOOOUHHIMH peakWuAMH. Ho B Oonb- 
IIHHCTBe OMbITOB KOHeYHOe JaBseHHe OBIIO MEHbIIe HayaJIbHOTO Ha 
1—3 mm JIB® cr. 

OAHOH H3 HaHOonee BeposTHOM NOGouHOM peakuNel, KOTOPaA MO- 
*%KeT NPOTeKaTb Ha KOOaNBTOBOM KaTaIH3aTOpe MpH onpeseneHHbix ! 
YCOBHAX, ABIAeTCA peakuHA OOpasoBaHHA MeTaHa, COmpoBoxkalo- 
UlaiCA YMeHbIUeHHeM OObema. 

Mbr MpOBeJIH HECKOJbKO OMBbITOB C MOJIHBIM aHaH30M MpOyKTOB 
peakUHH, YTOOM! oNpeseuTh CoepKanHe B HUX MeTAaHA. 

JipyokHcb yraepoqa H BOJAHbIE Mapbl onpedensnu cpakuwHou- 
HbIM BbIMOPaKHBaHHeM, a BOJOPO HW MeTaH CKUTAaIH C KHCHOPO- 
JOM Ha HaKaJICHHOH IaTHHOBOH HUTH H OOpa3z0BaBIIyIOCA BOY 
ABYOKHCbh yrvlepoda Take ONpeeIAIM BbIMOpaKHBaHHeM. 

Pe3yibTaTbI aHaIH30B MpHBesenbi B TAGs. 2 1M ONbITOB C Hadasb- 
HbIM JaBleHHem CO 41 mam JIB® cr. 





Ta6auya 2* 
Anasu3 Tipo YKTOB peaKWHH mocwe CKHFAHHA 
Hauasburi| sailing ae CocraB rasa Nocvie cxKuranuA, cm3 
Ne Baegzeno Oo, 

o6bem CO, | 
: ! 
guns m3 CO2 He a COz | HO Oe ! 

4 5,1 3,2 3,1 6,5 3,6 4,0 5,9 

5 550 3,2 3,1 6,7 | 4,3 5,8 


* OObembI MalOTCA B NepecueTe Ha WMPKYJIAUHOHHYWO YaCTb YCTAHOBKH. 


Kak BHAHO W3 TaOn. 2, B pe3ysbTaTe peakuuu OOpa3syeTcA riaB- | 
HbIM OOpa30M BOAOpOA WH ABYOKHCh yruepowa, TaK Kak KOJIHYECTBO 
CO, Mocie CoKMraHuA OCTaeTCA HeH3MeHHbIM (ombiT No 5); Ho, MOBH- 
JMMOMY, He€3Ha¥HTeJIbHOe KOJIHYeECTBO MeTaHa BCe «Ke OOpa3yertca, 
O 4eM CBHJETeJIbCTBYeT YBeJIHYeHHe COJepxKaHHA BOMAHBIX MapoB HU 
ABYOKHCH yruiepoga moce cxKHraHHA (onbiT Ne 4), 

OcTaJICd HeACHbIM BONpOc, MO“eMy He CXOAHTCA OanaHc NO KHCJO- 
pofy; mocnequero B onbite Ne 4 n3pacxoqoBaHO MPHMepHO CTOJIbKO, 
CKOJIbKO HYXHO Jia CKHraHHA 0,4 cm® MeTaHa, B TO BPeMA Kak 
KMCOpoy noTpeOsserca U Ha CKHTaHHe BOMOPORA, OOpa3z0BaBuleroca 
B pe3yJIbTaTe peaKkIHH. 

/[1a Toro uTOOn! yOeqNTbCA B TOM, YTO MPOBOAUMAaA HaMH peakllHa 
HaXOJHTCAH B YCJIOBHAX, asleKHX OT PaBHOBeCHA, Mbl paccunTalH 
paBHopecuoe AaBeHve CO B Hayale H KOHLUE peakUHH WIA BCeX OMNbI- 
TOB. PacueTbl NOKa3aiv, YTO paBHOBeCHOe JaBseHHe OKHCH yrulepoya 
OTJIHYAeTCA OT ONbITHOTO HA HECKOJIbKO NOPAAKOB, T. €. YCJIOBHA Mpo- 
BeJCHHA KHHETHYCCKHX OMBbITOB BbIOPaHbl MpaBHJIbHO. 
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Anasiw3 BC€X MOJYYCHHDIX HAMM KHHETHYCCKHX KPUBbIX (pHc. 2, 
3, 4, 5) MOKa3bIBaeT, 4TO 34BHCHMOCTb JaBJICHHA KOMMOHeCHTOB OT 
BpeMeHH HMeeCT CJIOMKHBIN XapaktTep. 

Iipouecc B3aHMOeCHCTBUA OKHCH yrsepoda C BOAAHbIM NapoM mpo- 
TeKaeT B ABe CTaqHH, XAPaKTePH3yiOlllweCA ABYMA Pa3JIMUHbIMH yyacT- 
KaMH KHHETHYCCKHX KpPHBbIX. Ileppaa cTaqHa—uHayano peakuun— 
XapaKTepH3yeTCA ObICTPbIM POCTOM JaBJIeCHHA B CAHHHMLY BpeMeHH u 
N€peMeHHOH CKOPOCTbIO, BTOPOH CTaqHH COOTBETCTBYeT Gomee MeL- 
J@HHOe, TO CpaBHeEHHIO C NMepBoH, TeyeHHe peakIUHH HW sHHelHAaA 
34BHCHMOCTb H3MCHCHHA JlaBJICHHA OT BPeCMeHH (NpAMOM yuacToK KuH- 
HeETHYeCKOH KPHBOH). 

Bropyto CcTajMto pomecca MbI OyJeM yCJIOBHO Ha3bIBaTb CTAaLLHO- 
HapHbIM COCTOHHHEM. 

Tlopaq0K peakUMH TO KOMMOHeEHTaM, BbIBeJeHHbIM Ja mepBoro 
yuacTKa KPHBOH, MeHAJICA JIA CTalMOHapHoro cocTosHua. ostomy 
BCe KHHETHYeCKHe 3aBHCHMOCTH MbI BbIBONHM OTJCIbHO JIA JBVX 
cTaquH mpouecca (B OCHOBHOM AI CTal\HOHapHOrO CocTOaHHA). 

Ileppawv cTtTagua peakuunu. Ha ocnopanuu 9xkcne- 
PHMCHTAJIbHbIX JAHHbIX, MPeACTABJICHHbIX Ha puc. 2, 3, 4, 5, Hamu 
Obl paccuHTaH NOp#AOK peakUHH NO KOMNOHEHTAM HM MpOsykTam peak- 
WH Id NepBou cTagHn. 

Ilo oxucu yruepona peakilMA KOHBepCHH HMeeT HyJeBOH NopsAJoOK, 
no BOAe€—NepBbIH MOPpALOK; BOMOPOA TOPMO3KT peakuHio 10 NepBomy 
nNOpAAKY, a ABYOKHCbh yruepofa He BHACT Ha CKOPOCTb peaKUHH. 

B ra6a. 3 mpeqcraBnen paccunTaHHbIi NOpAwOK peaKuHH NO BO- 








wopoxy. 
Tabauya 3 
NMopsyxok peakuHH mo BOROpory 
” | 
“ong 3a 2-10 | 3a 3-10 | 3a 4-10 | 3a 5-10 | 3a 6-10 | 3a 7-10 | 3a 8-10 | 3a 10-10 
Pie: MHH. MHH. MHH, MHH. MHH. MHH. MHH. MHH. 
100,5 
31.5 1,17 1,16 1,09 1,09 1,04 0,99 1,07 0,94 
31,5 
—— 1,02 0,97 0,89 0,91 1,04 1,03 1,15 1,27 





rye nm—nopsAoK peakuHH; 
U;—CKOPOCTb peak (H3MeHEHHE AaBEHHA 34 EMMHKMY Bpeme- 
HH) B MOMeHT BpeMeHH «|»; 
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Us—CKOPOCTb PeaKUHH B MOMCHT BPeMeHH «2», | 
P,—o6uee JaBsieHHe KOMMOHEHTA, MO KOTOPOMY PpaCC4UMTbIBaeTCA 
NOpsfOK peaKWHH B MOMeCHT BpeMeHH «I»; 
P,—To xe, uTO P,, HO B MOMEHT BpeMeHH «2». 
YpaBHeHHe CKOPOCTH PeaKILHH, BbIBeEJCHHOe Ha OCHOBAHHH NOpAg- 
KOB peaKUHH, BbIpPamKaeTca 














P 
HO 
v= K == | 
Be (I) | 
rye K—KOHCTaHTa CKOPOCTH peaKHH; 
Pito H Py34,—COOTBETCTBEHHO NapUhaJIbHble AaABJICHHA BOAHHbIX NapOB 
WY BOJOpodd. 
PaccyHTaHHaad H3 93TOTO YpaBHeHHA KOHCTaHTa CKOpOcTH 
AP 
Wp eH 
K = —>——_mpeactrapsiena B Tad. 4. 
Piso 
2 
Tabauya 4 
KOHCTAHTbI CKOPOCTH PeaKUHH MPH pa3JH4HBIX Ha4aJIbHIX aBJeHHAX 
KOMN OHEHTOB 
Havanbible ZaBseHun, mam JIB@ cr. KouHcTantTa cKOpocTH K 
CO | lie | HO 3a 3-10 MHH. 3a 4-10 MHH. 
32 () 199 0,19 0,16 
48 0 199 0,15 0,16 
7\ 0 199 0,12 0,12 
32 I | 199 QO,18 0,14 
32 Be 199 0,20 0,17 
32 100,5 199 0,20 0,20 
i () 287 0,16 0,16 
32 0) 145 0,14 (14 
32 ( 97 0,12 0,12 


Kak BUAHO 43 TAO. 4, KOHCTAHTAa CKOPOCTH COXPaHAeT YJOBJIETBO- 
pHTebHoe MocToAHCTBO. HeckOJIbKO OTKJOHECHHH, BbIXOAAUMHX 3a 
lmpeyes YAOBETBOPHTEbHOFO COBMAaeHHA KOHCTAHTbI, MOKHO OODHC- 
HHTb TCM, UTO HE BCE OMbITbI IPOBOAHJIHCbh Ha OJHOH HaBeCKe KaTaJIH- 
3aTOPa; CO3AaTb Ke AOCOJIOTHO OAMHAKOBbIC YCJIOBHA BOCCTAHOBJICHHA 
KaTaNH3aTopa TpyAHO, H NOSTOMY pa3Hbie HaBeECKH MOryT HECKOJIbKO 
OTIHYATbCA MO AKTHBHOCTH. 

Takum oOpa3om, AJiad HeCTAMOHaPHOTO COCTOAHHA MOPKHO CdH- 
TaTb ypaBHeHnHe (1) B OCHOBHOM IIpaBHJIbHbIM. 

BropaxH cTaxquAH peak HH-CTanHoOHapHoe 
cocTOAHHe. CraunoHapHoe COCTOMHHe Ha BCeX MOMYYCHHbIX 
HAaMH KMHeTHYCCKHX KPHBbIX XapaKTePpH3yeTCA MOCTOAHHOH CKOpo- 
CTbIO. STOT (akT Ha NepBbI B3rIA KaKETCA HEIOHATHbIM, TAK KaK 
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yBEJIMNEHHE KOJHYECTBA BOMOPOAa TOPMO3HT CKOpOCIb peaKUHH, a 
KOJIHYeCTBO BOAOpOAa NO XOAy peaKUHH HEMPepbIBHO YBEMHYHBACTCH, 
HW Ka3a0Cb Obl CKOPOCTb HE MOXKET OCTABaTbCA MOCTOAHHOH. 

OnHako NOCTOAHHAaA CKOPOCTh peaKLHH MoONyyaeTcA B pe3syNbTATE 
KOMIe€HCHPYlOllero BJIHAHHA OKHCH yruepoa H BOAOpOAa. B ctaiuHo- 
HapHOM COCTOAHHH YBeJIHYeHHe KOJIHYECTBA OKHCH yruepowa TOp- 
MO3HT peak. Ilo Mepe TeYeHHA peaKUHH KOJIAMYECTBO OKHCH YIvIe- 
pola YMeHbINaeTCA, YTO BeJeT K NOBBIUIEHHIO CKOPOCTH PpeaKUHH, 4 
KOJHUCCTBO BOMOPOMa YBEHYHBAeTCA, YTO BbISHIBACT CHHKEHHE CKO- 
pocrH. Takum o6pa30M, [MpOHCXOAHT, NOBHAMMOMY, BbIPAaBHUBaHHe 
CKOPOCTeH H pe3YJIbTHPYIOULAH OKa3bIBaeTCA NOCTOAHHOH. 

Hamu 6pIIo HaHJeHO, UTO BbIPaxKeHHe (Pu.+ Pco)? B 3aBHCHMOCTH 
OT H3MCHEHHA aBJIeHHA WH BpeMeHH JIA BCeX ONbITOB OCTABaJIOCb 
NOCTOAHHBIM. Tora ypaBHeHHe CKOpOCTH peaKUHH AWA CTAWMOHAp- 
HOrO COCTOAHHA HMeeT BHI: 


Pus, 
Po (2) 
(Poo -+ Puy) 





GC) aS 


PaccuuTaHHble NO ypaBHeHHto (2) 3HaYeHHA KOHCTAHTbE CKOPOCTH, 
npeAcTaBeHHble B TAON. 5, COXPAaHAIOT YAOBNETBOPHTEMBHOE NOCTOAH- 



































CTBO. 
Tadauya 3 
3HaueHHA KOHCTAHTbI CKOPOCTH 
Havasipibie aBpac- | Hayaupuble Soa ee 
nus, wm JL BD cr. a (Poot PH,)? nua, “wu JLb@D cr. ¥ (Pco+P Hy)? 
Ke ee i eS 

P P 
CO | HO] Ha Hed co | HeO | He HO 

eas | z 
7h 199 0 4,23. 34 ,0}199 14,0) 8,32 
48 199 Q 10,15 31 , 51287 () 7,45 
32 199 0 9,50 33 |199 QO | 7,85 
33,5} 199 {100,5 7,15 33 4144,5) 0 6,72 
33,5) 199 | 31,5 8, 32 32,5} 97,01 0 9,05 





“a 


KoHCTaHTa CKOpOCTH, pacCYHTaHHad JIA OlbITa C HaYaJIDHbIM AaB- 
neuvem oKHcn yraepofa 71 wm (B® ctT., B ABa pasa MeHbUIe Cper- 
Hero 3HAYCHHA KOHCTAHTbI CKOPOCTH JIA CTaILMOHapHOrO COCTOAHHA. 
Qro OGbACHACTCH TEM, UTO 13-38 MpPOMOMKUTEMbHOCTH OMbITA HE ObIIO 
JOCTHTHYTO CTALMOHapHoe COCTOAHHe, KOTOPOe rpacsHyeCcKH XapakTe- 
pu3yeTCA MIpAMOH sMHHeN. 

Jina Toro uTo6pl yOequTbCA B TOM, 4TO CTAlWMOHAPHOe COCTOAHHE 
aBaneTca (byHKUHeH cocTaBa Ta3a, MbI MPOBeIH CMeMYIOULHE OTIBITHI. 

OnpenesHu CKOpOCTh peaKUHH B CTal\HOHapHOM COCTOAHHH AA 
ONbITa C HAUaIbHBIMM LaBAeHUAMH: OKHCH yrsepona 41,5 wu B® cr., 
ponopona 9 wm JIB® cr. 4 BoAAHIX NapoB 199 wm Lb® cr. CKopoctTb 
oka3aacb paBHon 0,616 wm/cex. Janee npoBeiu Ba Napa enbHbIXx 
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ONbITa C Ha¥aJIbHbIM COCTABOM [a3a, OTBeY@IOULHM KaKkOli-H60 TOUKe : 
CTalHOHapHOrO COCTOAHMA, HanpuMep: | : | 


1) Pu, = 29 um JIB® cr.; Poo = 20 mm JIBO® cr.; 
Py.o = 199 mm JIB® cr. 


2) Pu. = 30 um TIB® cr.; Poo = 19 mm OBO cr.; 
Pu.o = 199 mm JIB® cr. 


Jima o60ux OnbIToB NONYUHIH 3HaYeHHE CKOPOCTH, paBHoe 
0,625 mm/cex, uTo Onu3KO NOsXo_UT K 3HayeHnHIo 0,616. DTo AaeT 
OCHOBaHHe CYHTaTb, YTO BTOPOH YyuacTOK KHHETHYCCKHX KPHBbIX 
OTBE4aCT CTALLMOHAPHOMY COCTOAHUL. 





4P-usmenenue Cabrrenus, m4 LbO cm. 


GO 60 10 20 
Speman om wayana onoma, munymt 


140 


Puc. 6. BaustHne Temnepatypbl Ha CKOpocTb peaKunn: 


/—Temnepatypa peakuHH 230°C; 2~-tTemnepaTypa peakunu 210°C; 
3—Temillepatypa peakuwu 200°C; 4--TemnepatTypa peakuHu 190°C, 


TemnepaTypHaH 3aABHUCHMOCTbE 


Mpl OnpefesHJ1M 34BHCHMOCTb CKOPOCTH peaKIHH OT TeMNepatypbl 
Bce OnbiTbl MpOBOAWAHCh C OAHOH HaBeCKOH KaTanH3aTOpa MH Hadasb- 
HbIM COCTABOM rasa: Pco=40 uu TIB® cr., Py,=9 uu JIB® cr,, 
PHso= 199 uu B® cr. ana temnepatyp: 230°—1-a kpupasa, 210°— 
2-1 KpwBas, 200°—3-a kpuBaa u 190°—4-a kpuBas. Banaune Tem- 
nepaTypbl Ha CKOPOCTb peaKUHH NpeAcTaBneno Ha puc. 6, 43 KOTOpO- 
TO BHAHO, 4TO TeMHepaTypHbIt KOapPHUNEHT peaKUHH. JOBOMbHO Be- 
JIMK. 

Hamu pacCYHTaHbl KOHCTAHTbI CKOpOCTH JWIf pa3sHbIX Temmepary p 
mo ypaBHenHio (2) ANA CTalMoHapHoro cocTOsHHA. | 

3aBHCHMOCTb KOHCTAHTbI CKOPOCTH, paccuHTaHHOl no npesoxKeH- 
HOMY HaMH ypaBHeunio (2), OT TeMMepaTypbI AOBOIbHO XOpolO CooT- 
BeTCTByeT ypaBHeHHio Appennyca (pxc. 7). | i 
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BervcnenHad mo ypaBHeHuio Appennyca Karkyllanca 9SHeprHa 
aKkTuBaluH pasa 39 200 Kat/moaro. 

Mi3yyeuve KMHeETHKH peaKIHH B3aHMOfeHCTBHA OKHCH yraepoja 
€ BOAAHbIM MapoM Ha KOOAIbTOBOM KaTaH3aTOpe MpOBOAHJOCh BIEp- 
BbI€e H MOITOMY, ECTeECTBEHHO, OCTAJICA PAX HEBbIACHCHHBIX BOMPOCOB, 
KOTOPbl€ JOJKHbI ObITb PeleHbl | 


B MOCJeAYIOMHX HCCeOBaHHAX. 


BbIBObI iS 


1. V3yyena cKopocTb peak- ¢ 
IHW B3a€HMOJeCHCTBHA OKHCH yr- *& 
jlepowa C BOMAHBIM MapoM Ha > 
KOOaIbTOBOM KaTalH3aTOpe B 
cTaTHuecKOH yCTaHOBKe C IWHp- 
KyAnuvenh ra3a pH aBJeHHy a 200 210 2,20 
10—30 mm pT. CT. 13 

2. Tloka3aHo, u4TO mpomecc r 
B3aHMONeCHCTBHA OKHCH yraepoja Puc, 7. 3SaBHCHMOCTb KOHCTAHTbI CKO- 
c BOJAHbIM mapom IpoTekaeT B PpOCTH peak OT TemlepaTypbi. 
ype CTaquu, XapakTepH3ylolulueca 
ABYMA pa3JIHYHbBIMH yuaCTKaMH KHHETHYCCKHX KPHBBIX. Tleppas cra- 
JIMA OTBeUaeT Hayany peaKUHH H HMeeT MepeMeHHy!O CKOPOCTh, 4 
BTOpad CTa2MA OTBeUAET CTAI\MOHAPHOMY COCTOAHMIO H XapaKTepH- 
3YeTCH MOCTOAHHOH CKOPOCTbWO. 

3. peamoxenbl ypaBHeHHA CKOpPOCTH peaKkUHH AVIA NepBou ctTa- 
JHU MW AIA CTAWWMOHapHOTO COCTOAHHA. © 

4. Buruucnena mo ypaBHeHHio AppeHuyca Kamkyllaacd 9HeprHnA 
AKTHBALHH Jia CTalMOHAapHOroO COCTOAHHA, paBHaw 39 200 Kaa/moao. 


Jlurepatypa 
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Kaxdudamet mexn, nayx B. 2. JIMBUIHLU, H. 1. CHIOPOB 


BJIHAHHE MAPOB CMA3O0UHOFO MACJIA 
HA AKTHBHOCTb AMMHAUHBIX KATAJIH3ATOPOB 


B neppok padote! no u3y4eHHIO BIMAHHA CMa304HOrO Macua, YHO- 
CHMOFO Ta30BbIM MOTOKOM B KOJIOHHBI CHHTe3a, ObIO MOKa3aHO OTpaB- 
Jiniouee JeHCTBHE MaCJld Ha Kee3HbIe AaMMHAUHDIe KaTaJIH3aTODpbI. 
ITO OTPHUATeIbHOe BAMAHHE aBTOPbI OOBACHAMM TOMbKO MelicTBHeM 
MeXaHH4eCKH YHOCHMOPO MaCJla B Buse Opbisr HW TYMaHa, CUMTaA ynpy- 
rOCcTb llapoB, a TeM OoMee PaCTBOPHMOCTH ero B CKATHIX razax pH 
TeMnepaType KOMMNpeCCHH HHYTOKHO MAaJIbIMH, 

Ho nocne onyOHKOBaHHA DaHHbIxX MO pacTBOPHMOCTH CMa304UHBbIX 
MaC@JI B C)KaTbIX [a3aX* CTaIO OVEBHAHBIM, UTO OTPaBuAIoMlee LelicrBHe 
OKa3bIBaloT HE TOJIbKO CAYYaHHbIe KOJIMYECTBA MeXAHHYeCKH YHOCH- | 
MbIX Opbi3r WH TYMaHa, HO HM BIOIHeE ONpesemeHHoe coxepxKanue cMa- 
304HOrO MaCjla, PaCTBOPeHHOTO B CKATOH a30TO-BOAOPOMHOH cMecu. 

Ansa onpesqenenua coqep»kaHnad CMa30uHOrO Maca B CKATO! a30TO- 
BOAOPOAHOK CMeCH pH TemnepaTypax KoMMpeccuH u AA HB8y4eHHA 
BAHAHHA €rO Ha AKTHBHOCTb @MMHAYHOTO KaTaIH3aTOpa Oplia co3Na- 
Ha YCTaHOBKa, COCTOAMLaA H3 1) annapaTypbI WIA HACbINeHHA CKATOFO 
ra3a CMa304HbIM MaCJIOM HW 2) almapatypbl JWIt H3yYeHHA AKTHBHOCTH 
aMMHayHOrO KaTaJIH3aTOpa Kak HA YHCTOH a30TO-BOAOPOHOH cmecn, 
TaK WM Ha ra30BOH CMECH, COJep Kalle onpeseeHHble KOMMYeCTBAa CMa- 
SO4UHOTO Macula. 

Hccnegopanne Obilo MpoBezeHo CO CMa30UHbIM MACJIOM mMapkH MK 
Ha AB&KAbI TPOMOTHPOBaHHOM KeJIE3HOM KaTaJIH3aTope C 3epHeHHeM 
2,5—3,0 mm B HHTepBane Temnepatyp 400—450—475—500°, o6nem- 
HbIX Ckopoctelt 15 000, 30 000, 45 000 2 raza na | «2 KaTanusatopa, 
pH apneHuu 300 amm u tTemnepatype wacpuenua 18, 30 uw 50°. 
B sToh paOote Takxe (KaK NPM H3yYeHHH BIMAHHA KHCIOpOAconep - 
*KAallHX ALOB) Obl MPHHAT AMHAaMMYeCKHH MeTOA®, NO3BOMAIOULUT 
NPOBOAHTb H3VYeCHHE BJIHAHHA ONPeAVICHHbIX KOHILEHTPaLHH CMa3ou- 
HOro MaCJla B TeYeHHe BCero onbITA. 


OnvcaHve ycTaHOBKH 


Yuctad# a30TO-BOsOpodHas CMeCb NMOyYanacb NO H3BeCTHBIM B 
JMTepaType CnocoOam. OnpeyeneHHe aKTHBHOCTH H3y4aemoro o6pasua 
KaTaJH3aTOpa NPOBOAWIH B KOJIOHKe CHHTe3a, NpelcTaBAOUlen co- 
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6oH anmapaT BbICOKOrO AaBJICHHA, H3FOTOBJICHHbIN v3 CTanu DAI-T 


(puc. 1). 


Bxoy, HW BbIXOA 1a3a OCYMIECTBAAETCH CBEpxXy Yepes OTBEPCTHA B 
KOJIbILe, HAXOAAULEMCA Ha BepXHeH YaCTH KOPMyCa KOJOHKH H BbITaWH- 
BaeMOM H3 OMHOH C HHM OoBaHKH. KonouKa uMeua 7Ba KaHana Ana 
yexsOB TepMonap. B mepBoM KaHasle ¥eXO/1 HME] BHHTOBY1O Hape3Ky 


WIA YJIMHEHHA NYTH ra3a, a BO BTOPOM— 
yexOJ] HE HMeJI Hape3skKH HM Obl 3HauH- 
TebHO KOpoue, Tak Kak OObeM KaHayia 
MexKY HOM KOJIOHKH H KOHIOM 4exJia 
CULYKHJ KaTaJIM3aTOPHOK TpyO6KoH Hu Obi 
3aNOJIH€H KaTaJIM3aTOpOM, NepeMmellaH- 
HbIM B COOTHOUWeHHH | :4 C KBapleM 
TakKOrO %Ke 3epHeHHA. A30TO-BOOpOMHaA 
CMeCb MOcTyNasa B MepBbIh KaHaJl, mpo- 
XOMH1a NO BHHTOBOM Hape3ke yexJla, Ha- 
rpepaacbh JO 3a4aHHOM TemmepaTypbl u 
nO y3KOMY CO€JHHHTebHOMY KaHaJly m0- 
cTyNasla CHH3y Ha KaTasu3aTop. IIpohaa 
CHOH KaTaIH3aTopa, a30TO-BOJOpOsHaA 
CMeCb C OO6pa30BaBLUIHMCA @MMHAKOM 10 
3a30PVY M@KAy YeXJIOM JIA TEpMOMapbl H 
CTEHKOH KaHaJla BbIXOAHNa H3 KOJIOHKH 
CHHTe3a. Konell uexyia HaxonMcn Ha 
paccTOAHHH B | MM OT CJIOAN KaTAaJIH3a- 
Topa. HarpeB KOJIOHKH OCYINeCTBIAICA 
pW MOMOULH BHeWIHero 3eKTponoxorpe- 
Ba, a H3MepeHHe TeMMepaTypbl Kak Ha 
Bxowe, Tak H Ha BbIXOJ€ H3 KOJIOHKH 
NPOBOAHJOCb XPOMEJIb-aJIOMeEJIEBbIMH Tep- 
mMomapaMu. 

AnHaJiH3 Ha Cowep»kaHHe aMMHaka TIpo- 
H3BOAHJICA OOBINHDIM M€TOJOM. CKOpocTtb 
ra3oBoro MOTOKa oMnpelemAmach TO peo- 
MeTpy. 

YcTaHOBKa AJA HaACbILIeHHA CKATO- 
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Puc. |, Konenua cuites3a: 
{—BbIXOJL fa3a H3 KOJIOHHDI cHunTe- 


3a; 2—4exOJ. Ain TepMomapbt; 3 - 
KaTaJIH3aTOpHan 30Ja; ¢€—Kopnyc 
KOIOHHbI; 5—BXOM fa34 B KOJAOHHY 
CHHTe3a; 6 —COCAUHHTEDHbIA KaHad, 


rO fa3a CMa30UHbIM MaCJIOM (puc. 2) cocTosa H3 WecTH anlapaToB 
BbICOKOTO jlaBJeHHA: OAHOTO MeperpeBaTein 2, ABYX HaCbITHTeNeK 
3, [ByYX Opbi3royoBuTeneH 5 w OMHOrO KOHAeHCaTopa /. Bce anna- 
PaTbl, 34 HCKJIOYCHHEM KOHJeHCaTOpa, ObIIM NOMeLLEHbI B BOAAHOM 
TEPMOCTAT, Pa3JeJICHHbI Ha Be CeKILMH MeperopoxKOH, uMeroller 
BOSAYUHYIO Mpocmok#ky. B ofHOH H3 HHX—~OCHOBHOH, re nosep- 
*KHBaIaCh TeMMepaTypa ONbiTa, Obi MOMeHICHbI ABa HaCbITHTeIA H 
Ba Opbi3sroyJOBHTeA, COPMHHEHHbIE MexKAY COOOH NocMeLOBaTebHO. 


B ceKIUHH, HCNOMb3yeMOH ANA Neperpesa, 


THTC@JIb. 


CTABHJIH OHH Hacbi- 


Temnepatypa B 3ToH cekuHH Obina Ha 15—20° Bpnue, 4eM B 


OCHOBHOH. 
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Kongencatop 7 Haxofvsica B kKpHocTaTe 9, Ox/la2xKaeMOM XOJIO- 
AWAbHOH CMeCbIO XKHAKOFO alleTOHa C TBEPAOH YIJIeKHCJIOTOH. 

Hacpiruteiv OblIH 3am0sHeHb! Ha '/, OObeEMa CMA@30UHbIM MACJIOM 
MapkH MK. Ta30Baa cMeCb nocTyMajla yepe3 HHKHee OTBEPCTHE B 
KallWJJIAp CTCKIAHHOH TpyOKH, Mpoxogsusa ywepes cOH Maca 4, 
yBulekad ero 3a co6oh Mo 3mMeeBuKy, HO TpyOKke BbIXOAHa H3 HaCbI- 
THTeJIA Yepes BepXHee OTBEPCTHe. 

BppisroyJOBHTeH ObLIH TaKOH Ke KOHCTPyYKUHH, HO CTeKJIAHHbIC 
TpyOKH B HHX He MMe JHa MW ObIIM 3aNOHeHbI B TepBom Oppi3ro- 
VAOBHTeNe CTCKIAHHOH, a BO BTOPOM THrpOCKOMHYeCKOH BaTOH. 
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Puce. 2. YcTaHoBKa NO HaCbiIeHHIO CxKAaTOrO Ta3a MaCJIOM: 
2—NeperpespaTesib; 3—HaCbITHTeIb; 4—3NeKTPONOAOrpeBatenL; 5—OpbI3royMOBUTe Nb; 


i—TepMocTaT; 
6—penTHib Todepa; 
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7--KOHfeHCaTOp; 8—KOHJeHcauvoHRad Tpy6Kka; 9—KpHOCcTaT; /0—annapaT 


Peiixa; {/—ra30Bbie 4aCbhl. 


M3 nocnefquero Opbi3royOBHTeIA Tra3s0Ban CMeCb MOCcTyasa 0 
o6orpeBaeMbIM TpyOKaM J1HOO B KOJIOHKY CHHTe3a, MOO B KOHJeCHCATOP. 
Tlogorpesp TepmMocTata, H3MepeHHe H peryJHpoBaHHe TemMepaTypbi, 
a TaKKe MepeMeWIHBaHHe MpOH3BOAHOCh OOBIUHbIMH MeTOZaMH. /LaB- 
JICHHe H3MeEPANOCb IpyKHHHBIM MAHOMeTPOM, OObeM ra3a, NpoMyuleH- 
HbI Yepe3 KOHAeHCaTOPp,—Fra30BbIMH 4acaMH J], a KOJIHYeECTBO CMa304- 
HOrO MaCJla B IIpONYUeEHHOM Fa3e—B3BelIMBaHHeM BbICYUICHHOH Tipu 
100° kKonyencauHoHHOH tTpyOxu 8. 
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IIpopeqeHue oKcnepHMeHTOB M UX OOcyxKTeHHE 


YcrTaHoBKa Tepe mpospegxenuem ompira NPOMbBIBasaCb a30TO-BO- 
AOPOAHOM CMeCbIO B TeveHHe 4—5 yac., MIpHyeM 3a 3TO BpeMA Npony- 
CKaJicd OObeEM raza, MpeBHIIUAIOMH B TpH-yeTbIpe pa3a OObeM ycTa- 
HOBKH. 

Tlocme OKOHYaHHA MpOMBIBKH ONPeAe/IANOCb KOJIMYECTBO paCTBO- 
PeHHOrO MaCJla B CKATOM raze. Takue onpeseneHHa ObIIM MpoBeseHbI 
mpu TemMepatype tTepmoctata 18, 30 u 50° B ocHOBHOH cCeKUHH H 
20, 50 u 80° B neperpesatenbHoli pH WaBsexHH 300 amma u Temnepa- 
Type KpHocTaTa MHHyc 75—80". Pe3yapTaTb! KanMOpOBKH MpHBeeHbI 
B Ta6On. |. 

Ta6auya | 
PacTBOpHMOcTbh cma304HOrO Macaa Mapku MK 
B a30T0-BOJOPORHOK cmecH, cKaTOH Ao 300 anu 


Temnepatypa cekyHi TepmMo- Cogepxkanne 











cTata, °C Temnepatypa cmMa3ouHoro 
KpHocTaTa, MacJia, 
OCHOBHOH esr e/a 
18 20 —77 0,0013 
30 50 —8() Q 0058 
50 80 77 0,014 


[locue MpoBeqeHHA KaHOPOBKHM a30TO-BOAOpOAHaA CMeCb TyTeM 
MepeKJNOUCHHA COOTBETCTBYIOUIMX BeHTHMeH MOcTyNama, MHHYA KOH- 
AeucaTop, B KOMOHKY CHHT€3a Ha KaTamH3aTOp, NMpesBapHTebHO 
BOCCTAHOBJICHHBIH H HCIbITaHHbIM Ha YHCTOH a30TO-BOAOPOAHOH CMeCcH. 

TaG6auya 2 

Bauanve pactTBopeHHOroO B CxKATOH a30TO-BOMOPORHOH CMeCH CMa304HOrO mMacsa 

Ha aKTHBHOCTb KaTaJM3aTtopa 
(P = 300 ama) 


OTHOCHTebHbIN &% NH3 











KoHUeHTpalkaA CMa- O6ObeMHaA CKOPOCTD, Temnepatypa ucnbitanna, °C 
304HOrO Macvila, }2aTa3a Ha | a — 
2/Hms KaTaan3zatTopa 
| 400 450 475 | 500 
rr 
00013 5000 49 6 92,7 94,7 97.7 
Q 0058 9000 35,3 83 0 92,0 96 6 
0,014 5000 33,6 76,3 91,2 96, 0 
0,0013 15 000 62,1 74,9 92,0 94 3 
0 0058 15 000 410 77,9 87 0 90,9 
0,014 15 000 37 3 63,0 85 4 89,0 
0 0013 30 000 63,0 72,6 844 93,7 
0 0058 30 000 56,0 70,6 82.0 88 1 
0.014 30 000 53,5 62,8 82 0 85.4 


B Ta01.2u Ha pic. 3—6 npHBexeHbI pesyAbTAaTbI, NOJTyYeHHbIe pH 
paOoTe C a30TO-BOAOpoAHOH CcMeCbIO, CoxepxKameH pa3Hble KOHUeH- 
TpalHH paCTBOpeHHOrO B HEH CMA@304HOFO MaCIa. ITH pesybTAaTbI 
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| 

| 
NpHBeeHbI B OTHOCHTEJIDHBIX MPOWeHTAX K AKTHBHOCTH KaTaJH3aTOpa, | 
onpeleseHHoli Ha NHCTOH a30TO-BOJOPpOAHOH CMeCH H MPHHATON 3a 


100%. 


Onvotume/IbtHbtl % anIUEHOcind 





Q6sernan cropacine Oz vac” 

Puc. 3. BanaHHe cMa30uHOrO Mac- 

“ia Ha AaKTHBHOCTb KaTalH3aTopa 

npp 300 amma Ww TemMnepaTypax 
400, 450, 475 wn 500°. 








2 ay T5000 Fao 
Uz yar" 

Py. 4. Bananue cmMa30uHoro Maca 

Ha AKTHBHOCTb KaTaJH3aTopa MmpH 


300 amma Hu TemnepaTypax 450, 
475 u 500°. 


Kak ceqyeT H3 TIPHBeMeHHbIX B TAO. 2 WaHHbIX, ake MHHHMAb- 
Hal KOHUCHTpauuA apoB MacJia B CKAaTOH a30TO-BOAOPOAHOH CMeCH 
(0,0013 2/Hm*) 3HaUHTeMbHO CHMKaeT AKTHBHOCTb KaTaM3aTopa. 
B 3aBOACKUX YCIOBHAX 3TH NOTEPH AOMXKHbI ObITb ene Oomee cyulecT- 
BCHHbIMH, Tak KaK Ha KaTalH3aTOp NomasaeT HE TOJIbKO CMa30UHOe 
MaCJl0, PACTBOPEHHOE B CHKATOM raze, HO HK MexXaHHyeCKH YHOCHMaA 


H3 KOMIIPeCCOpOB CMad3Ka. 


100 





Puc. 5. Banaue cmasouHoro Mac- 

la Ha AKTHBHOCTb KaTaslH3aTOpa 

npH 300 amma HW Temnmepatype 
475 u 500°. 





oO To 7000 F000 
Puce. 6. BawanHe cmMa3o0gHoro Mac- 
‘la Ha aAKTHBHOCTb KaTaJH3aTopa 
npH 300 ama vu temnepatype 500”. 


[Ip pcex KOHWeHTpaluAX NapoB Maca HanOoMbUIee CHHKEHHE 
AKTMBHOCTH Ha6momaetca mpu 400°. C moppienvem TemMepaTy ppl 
KOHTAKTHPOBaHHA fo 500° yMeHbUaeTCA YYBCTBHTCIbHOCTb KaTaJlH- 
3aTopa K JefiCTBHIO MaCJla, yBeMYeHHE pu 3TOM OOBEMHOH CKOPOCTH, 
KaK IIpaBHJIO, BeeT K BO3PaCTaHH!O NOTepb AKTHBHOCTH KaTaJH3a- 


Topa. 
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Baio 


1. YcTanoBseHo, 4TO OTpaBseHHe KaTaJIH3aTOpa CHHTe3a AMMHaKa 
MPOWSBOAHT HE TOJIbKO M€XaHHYeCKH YHOCHMOe CKATbIM Ta30M CMa- 
304HOe Maco (OpbI3rH H TYMaH), HO H Mapbl macua, pacTBOpeHHble 
B CKaTOM 1a3e. 

2. Tip NoBbiueHHH KOHUeHTpauHnH 1apOB MaCjla B C>KaTOM ra3e 
pacTeT HOTePpH AKTHBHOCTH ‘KaTaJM3aTopa. 

3. Yem spe Temnepatypa KOHT€KTHPOBaHHA, TEM MeHbUIe 4yB- 
CTBHTCJIbHOCTh KaTaIH3aTOpa K OTpaBJAIOULeMy JeiicTBHIO MapoB 
Matwla; © MOHHKEHHEM TeMMe€paTypbl KOHTAKTHPOBaHHA OTpaBenHe 
KaTaIH3aTopa MWapaMH MaCwla pactTeT, JOCTHrasd B UCCeOBaHHOM 
HHTepBase 400—500° mMakcuManbHOl BenHUHHDI pH Temiepatype 
400°. 

4. C yBennyenHem oObeMHbIX CKOpOCTeH, OCO6CHHO TPH BbICOKHX 
TeMNepaTypax, MOTepA AKTHBHOCTH KaTasH3aTOpa BospacTaeT. 


Jlutrepatypa 
Kam30akuHu, B. A. Jlupmn U, ACXTH, 14, Ne !7—18, 1225 (1937), 


eG 
- 10. Tam6ypr, Hedtanoe xosaiictao, Ne 46 (1947), 
“1. Kamsoakuna, B. Juepmn yg, MKXTT, 14, Ne 4, 214 (1987). 
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1. MOJIYUEHHE TEXHOJIOTHYECKOTO FA3A 


Kandudamo xum. xayx M.A. UNIOJIPHCKHH, A. ©. JIEHBYI 


NOJIYYEHHE BOJOPOA HW CMECEM EPO C A30TOM 
H OKHCbIO YIVJIEPOJA 
KATAJIMTHYUECKHM B3AHMOJIEMCTBHEM 
AJIM@ATHUECKHX YIJIEBOXOPOAOB C BOAAHbIM MAPOM 


ij. BBEXEHVE. OB3OP JIMTEPATYPDI 


OAHUM H3 OCHOBHBIX METOJOB MOyYeHHA BOOpOAa, a TAKE CMC- 
ceii ero C a30TOM HH OKHCbIO yruiepofla AIH CHHT€34 AMMHAaKa, MCTa- 
Hola, HCKYCCTBEHHOrO >%KHAKOrO TONMIHBAa H pAya ApyrHx NpPOws- 
BONCTB ABJIACTCA KATAMUTHYCCKAA KOHBEPCHA yIIeEBOAOPOMHbIX TAa3OB C 
BOJAHBIM lapOM. 

B Kauecre CbIPbA AIA STOFO Mpowecca MOFyT ObITh HCMOMb3OBAaHbI 
NpHpOAWbIe yrieBoxopomHHle Pa3bl HW Pasbl, NOywaroulMecA IPH Mpo- 
MbILUJIGCHHOH mepepaOoTKe *HAKOrO H TBEpAOTO TONIMBA (KpeKHHre, 
HMpOmH3e H THAPHpOBaHHH HeTH, KOKCOBaHHH, MOJYKOKCOBAHHH ui 
ruapHpopanHu yraeH HU T. J,). B coctaB 3THX Fa30B, MNOMHMO 
MeTaHa,BXOJAT ero rOMOJOrH H OJIeEHHE!. 

Bonpuue 3anacbl H WHpoKoe pacnpocTpaneHue Fa3oB, CosepxKa- 
IHX TOMOJOrH MeTaHa M OJIe(PHHbI, AemaloT HX BeCbMa Ba?KHbIM H 
YAOOHBIM BHAOM CbIPbA AIA MOYYeHUA BOAOpOAA. Ja KOMIMJIeKCHOrO 
UCHOJb30BaAHHA YKa3aHHbIX Ta30B WemecooOpa3Ho NyTeM pekTupuka- 
UHH, COpOWHH H ApyrHX MeTOJOB MpeABapHTeMbHO BbIACHTb U3 HUX 
OONbULYIO YACTb OMEHHOB H BHICHIHX FOMOJOFOB METAHA, ABAAIOUAXCH 
I[CHHBIM CbIDbeM JIM pAa XHMHYECKHX MpolleccoB, H MOABepraTbh KOH- 
BePCHH C BOAAHBIM apOM JIMUIb OCTAIbHY10 TaCTb Pa30B, o6oraljeHHylo 
MeTaHOM. 

Omnako B psife CayuaeB, HanpuMep MpH MaJIOM COAepxKaHHH MPH- 
MECH BBICIUHX YIVIeBOJOPOZOB, HEOOMbUIOH NPOW3BOANTEIBHOCTH KOH- 
BePCHOHHOH yCTaHOBKH, OTCYTCTBHH CMpoca Ha BbIAeCAeMBIE YIIEBO 
Opogbl, Take MpesBapuTeMbHOe passeNeHHe YTEBOOPOAHPIX ra30B 
He ABJIACTCA BbIFOHbIM. 

CoctaB yrleBOJOpOAHbIX Ta30B, MPeAVIOMKEHHbIX AIA nepepaooTKH 
MeTOJOM KOHBepCHH C BOAAHBIM TapoM B TpyOuaTbIx Neywax, yKa3aH 
B Ta6y. |. 
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CocTaB yrAecBOXOPOAHbIX ra30B, NPeRTOKeHHbIX AAA KOHBEPCHH C BOAAHBIM NapoM B TpyO4aIbIx nevwax 
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PeakilHH B3aHMOJeCHCTBHA MeTaHa C BOAAHbIM Mapom 


CH, + H,O = CO -+- 3H,; AHgg, = -- 49270 Kaa (1) 
CH, + 2H,O = CO, + 4H,; AHeg = + 39430 xan (la) 


HW OOpaTHble peaKUHH B3AHMOJCHCTBUA OKHCOB yrsepoxa WH BOJOpoOsa 
¢ o6pa3s0BaHveM MeTaHa B HACTOAUCe BPCEMA XOPOLIO H3YYeHbI KaK 
B CopetckoM Coro3e, Tak H 3a pyOexKom. 

TepmMoynHamMuyeckuHe ycnoBun peakunk (Ll) uw (la) Oblmu paccmoT- 
peubl B. A. Kap»xxapuupm?, A. I. Jlei6ym* u 3apyOexnbimu Hccse- | 
wopaTenaMH. Jaa 9THX peakIHH ObINH PpaCC4UHTaHbl H3MCHEHHE CBO- | 
6oHOH 9HEPrHk UH KOHCTaHTH! paBHoBecua!?. B HeKOTOpbIX paOoTax 
KOHCTAHTbI PaBHOBeECHA ObLIH ONpeseeHbl H 9KCIEPHMEHTAJIbHO. 
B ta61. 2 NpuBeeHbl H3MeHeEHHA CBOOOAHOH JHEPrHH HW KOHCTAHTHbI 
paBHopechaA Aviad peakunn (1)?. ITH AaHHbIe JIMUb He3HAYMTebHO 
OTJHYAaIOTCA OT BEJIHUHH, BbIUHCJICHHbIX HA OCHOBe HOBeHIUHX CMeK- 
TPOCKONHUYCCKHX AaHHbIX?, 

B ra6n. 2 npupefeH TakxKe COCTAaB paBHOBeCHOH ra3sOBOH CMeCH, 
nosmyuarowelca pH KOHBepcHH MeTaHa B uHTepBae 400—900", 
paccuuTaHHbl C yyeTom peakuHH (1). 

Bompuioe KOJIMYECTBO JKCHEPHMECHTAIbHbIX HCCIeEMOBaHHH HU Ta- 
TCEHTOB MOCBALGHO MOMO0py COCTaBa KaTaJIH3aTOPOB H ONTHMAJIbHbIX 
VCJIOBHH KOHBepCHH MeTaHa C BOAAHBIM Napom. B TocyapcTBeHHOM 
HHCTHTYTe A30THOH MPOMbILLJICHHOCTH 3TOT MpOlecc BCECTOPOHHE H3y- 
yuaH B JaGOpaTOpHOM HM TOsy3aBoycKom MacuiTaOax*—® C HCIIOIb30- 
BaHHeM B KaY¥eCTBE CbIDbA Pa3JHYHbIX MPHPOMHbIX HW MPOMBILLIJICHHbIX 
ra3oB, ComepKallHx MeTaH. HuKeneppie KaTalv3aTOpbl, aKTHBUPoO- 
BaHHble J0OaBKaMH OKHCJIOB aJIIOMHHHA, XPpOMA WH MarHHA, OKA3ZaHCb 
HavOouee AKTHBHbIMH HW YCTOHYHBBIMH Tp MpoOBefeHHH 3TOTO Mpo- 
wecca, 

B cooTBeTcTBHH C TEPMOAHHAMHYeECKHMH pacueTaMH (CM. TaOn. 2) 
pH o6apke K ofHOMYy OObeMy MeTaHa AByX OObEMOB BOAAHOrO Napa 
wocTuraeted mpakTwyecKH MoHad KOHBepcua MeTaHa mpH 800", 
H IIpelOTBpaliaeTca BbIemeHHe yruepogwa. YBemHYeHHe COepKaHHA 
BOAAHOPFO Mapa B HCXOMHOH CMeCH MO3BOJIAET MOCTHPHYTh MpaKTH- 
yeCKH TIOJHOH KOHBepCHH MeTaHa MpH Oonee HH3KOH TemMepaType. 

Bui HCCAeCOB4HbI BJIHHHHE CeEPHHCTHIX COeCAHHEHHH Ha AaKTHB- 
HOCTb HHK@WeBbIX KaTamH3aTopoB!®.!!, ycnoBHA OKHCeHHA KaTaJn- 
3aTOPOB BOAAHbIM TlapOM H KHCJIOPOAOM", yCsIOBHA 3ayrepomKHBa- 
Hua, a TakxKe paspaboTaHb! CnocoObl pereHepaulWn e3aKTHBUPOBaH- 
HbIX KaTanu3aTopos. B. I]. Kopxunosppm u A. T. Jlet6yu"’ Opiso 
oKa3aHo, uTO mp 600° oTpaBeHve AKTHBHOrO HHKeJIA CeEPpHHCTbIMH 
CO@EMHHCHHAMH HMeeT HeOOpaTHMbIM XapaKTep HU AVIA pereHepaulHu 
AKTHBHOCTH HHKeJIA HeEOOxOAUMAa OOpaboTKa OTPAaBAeCHHOTO KaTaJH3a- 
TOpa CIelHasIbHbIMH MeTOJaMH (BOAOpOAOM, BOASHBIM mapom). [px 800° 
OTpaBleHHe HHKEJIEBOTO KaTasIH3aTOpa CePHHCTbIMH COeCAHHeCHHAMH 
o6paTHMO, H AKTHBHOCTb MOUTH NOJIHOCTbIO BOCCTAHaBJIMBaeTCA TIpH 
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Ta6auya 2 


H3meHeHHe CBOGORHOM SHEPrHH, KOHCTaHTbI PaBHOBeCHA AIAN peakUHH (1), a TaKKe COCTAB Fa30BOH cMeCH, NOAyYaloMleHcA 
pH B3aHMOMeHCTBHH MeTaHa C BOAAHbIM HapoM 


Temnepatypa, 
“C 


400 
500 
600 
700 
800 
900 


QO 
600 
700 
800 
900 


0 
AF | 


+ 
-l- 


—+ 
— 


I)’ 
Kaa 


MWcxoqvHawk naporazso0Bpanw CMEC Bb: 


10 900 
6 900 
1 000 
4 800 

{0900 

16 700 


Ucxonwunaa na 


| 


Ky’ 


ame 


28-1075 
0,0109 
0,562 

12,0 

105,9 


1320 


CO2 


6 32 
7,89 
8,10 
5,67 
4,23 
3,40 


pora30BaAH CMECDB: 


7,72 
8,73 
7,45 
6,33 
5,51 


(O6ulee gaBnenve | ama) 


Koveunax napo-ra30Baa cMecb, % OObeMH. 
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34,00 
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o6pnem CHy,+ 2 


22,55 
17,62 
8 25 
1,61 
0,17 
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Cyxaa ra30Ban cvech, % O6beMH. 


H.O CO; 


oOne 
45, 28 11,56 
36,79 12,49 
23,42 10,56 
16,59 6,78 
16,00 5, 03 
16,63 4,07 
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Ma H,O 


0,31 
2,41 
9,08 
16,03 
18,65 
19,89 





o6nem CHy+ 4 o06tnema H.O 


7,74 
2,05 
0,19 
0,02 
0,00 


| 
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49,50 | 15,28 
37,94 | 14,08 
35,74 | 11,58 
36 56 998 


37,35 | 8,78 


2,06 
6,60 
10,42 
12,51 
13,99 


Ho 


46, 90 
57,20 
69,58 
75, 26 
76,12 
76 , 02 


67 ,32 
75,99 
77,70 
77 , 48 
77 ,23 
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yaeHHH CepHHCTbIX COeAMHEHHH H3 1a3a. Jina COXpaHeHHA aKkTHB- 
HOCTH KaTamH3aTOpoB B HHTepBase Temmepatyp 400—800" Heo6xo- 
RMMa TUATeIbHaM OUHCTKA HCXOMHbIX Ta30B OT CEpHHCTHIX COeAMHeHHH 
(B 1 w® rasa He Gonee 2—3 m2 Cepbi). 

B3aumonelictaHe MeTaHa C BOJAHbIM TlapoM B IycToH TpyOke, a 
TakKKe B TpyOKe, 3allOHeEHHOH HaCaqKOH H3 KBaplla, B HavaJIbHbIv 
MepHOL MpoOTeKaeT FOMOFeHHO, HM CKOPOCTb peakIHH MpPONOpUHOHAadb- 
Ha MepBok CTeMeHH KOHILCHTpallHn mMetaHa*®. OOpa3ylomulHica BOZOpoy 
TOPMO3HT JaJIbHeliuee pasO%KeHHe MeTAaHa, NPHYeM AOCTHTHYTb PaB- 
HOBeCHA B OTCYTCTBHE KaTaIH3aTopa Nip TeMilepaTypax HHKE 1100° 
npakTuyeckH HeBosMoxKHO. TIpx 700—1050° ckopocTh cymMMapHoro 
lipowecca BbIpaxKaeTCA YpaBHeHHeM 


d{CHa] — y¢. [CHa] [H20} 
ea ra ee (2) 


3aRuCHMOCTb KOHCTaHTb Ckopoctn K oT Temnepatypbi oOobujaeTca | 
ypaBHeHHeM 
65000 


K = 2,3-10°-e 8? muu.—! (3) 


[Ipu HarpepaHHH MeTaHO-mapoBol cmMecH 6e3 KaTamusaTOpa Mpo- 
TeKaeT TakxKe H KPC€KHHT MeTaHa, NPHyeM Np MpOAOJKATEMbHOCTH 
KOHTakTa oT 1 wo 8 ceK. BbIMemeHHe yruepoa HadHHaeTCA JIHILb 
TIpH TeMlepaTypax BbILLe 850—900°. B cTraTHy¥eCKHX YCJIOBHAX Cel 
yraepowa oOnapyKuBaloTcA TpH 750°. TIpw yMeHbuIeHHH MaplHasb- 
HOrO WaBJIeCHHA MeTaHa M YBeJMYCHHH NapiHabHOrO WaBJeHHA BOLs- 
HOroO Hapa B HCXOAHOM cMecH NoBblaeTcA OOmlad CTeNeHb pasoxe- 
HHA MeTaHa H OJHOBpeMeHHO yMeHbIUaeTCH, a YaCTO H MOJIHOCTbIO 
yCTPaHACTCA BOSMOKHOCTb BbIACCHHA yraieposa. 

CkopocTb B3aHMOJeHCTBHA MeTaHa C BOAAHBIM NapOM B HHTepBase 
500—700° Ha HUKeIeBOM KaTaH3aTOpe, MPOMOTHPOBaHHOM OKHCbIO 
XpoMa, BbIpaxkaeTcA ypaBHeHHem™ 


dP ee 
_ CH4 = K . ap = (4) 
dt Ho + PHLO 


UuterpupopanemM 93TOro BbIpaxKeHHA OblIO MoMyYeHO npvouau- 
*KeHHOe YPaBHeHHe, CBASbIBAaIOIMee CTENeCHb MpeBpalleHA M€TaHa NPH 
jlanHol TemnepaType H aHHOM H36bITKe BOAAHOTO Napa C HeoOxo- 
AMMOM NPOAOMKUTEI_HOCTHIO MpeObIBaHHA Ta30B B peakUHOHHON 30- 
He. QHeprusa aKTHBalHH B MpHCyTCTBHH MpOMOTHPOBaHHOrO HHKEeVIe- 
Boro KatTamu3atopa mpu 400—700° cocrapuna 22 700 Ka A/MOAb. 

Mot He OyweT KacaTbCA ApyrHX BECbMa MHOTOUMCJICHHBIX HCCIENO- 
BaHHH mpollecca KOHBepCHH MeTaHa C BOJAHBIM NapoM; nmoxpob- 
Han G6u6nvorpapuA ana B oO3sopax TocyyapcTBeHHoro MHCTHTYyTA 
a30THOM TIPOMbILLJIGHHOCTH WH B Apyrux u3faHnax!3—!5, 

KatTanvTHuecKylO KOHBepCHiO fa30B, yrueBOMOpOAHaH YaCTb KO- 
TOPbIX COCTOHT NOUTH WeJIHKOM H3 MeTAHA, OOKIUHO OCYLIECTBAIOT 
no cnemyromel cxeme. TWaTebHO OYHUIEHHDIN OT CepoBoyopoya H 


130 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


OpraHHyeCKHX CePHHCTbIX COeCAHHECHHH HCXOJHbIM ras CMeLUMBAaIOT Cc 
BOAAHBIM NapoM HW pH 350—400° HanpaBasioT B Tpy64aTHIe nedy 
PaAMaHTHOTO THIa, COCTOAUMe H3 2XKaPOYNOPHBIX CTaIbHBIX Tpy6, 
HaNOJIHCHHBIX HHKeJI€BbIM KaTasH3aTopoM. IlyTem HapyxHoro o6o- 
rpepa TpyO MpH CKHTaHHH TONOYHOrO rasa TemMepatypa ra30-napo- 
BOHM CM€CH BHYTPH 3THX TPy6 noBbINAeTCA WO 750—825°. Coyep»xanHe 
MeTdHa B ra3e MOCJ€ KOHBEPCHH OOBIYHO He mpeBbiaet!—1 5% o6beMH. 
PeakllMu KpeKHHra MeTaHa C BbIZeneHveM yraepola B 3THX yCNOBHAX 
He MpoTeKalorT. 

HanbHetiad o6pa6oTKa NOMyYeHHBIX fa30B 34BHCHT OT UX HasHa- 
ueHHA. [a3, HanpaBJAaemblii Aa CHHTe3a MeTaHOwa, HCKYCCTBEHHOFO 
KHAKOTO TONJHBAa H APYTHX OPpraHHYeCKHX COeAMHEHHH, OUHULAIOT OT 
ABYOKHCH yrsepofa. ['a3, npeanasHayaemblit Jaa noyyeHHa BOJO- 
pojla, ocBoOox%K aT OT OKHCH yraepogza NyTeM AONONHUTeNbHOH Ka- 
TaNMTHYCCKOH KOHBEPCHH C BOAAHbIM Mapom upH 400—500° c nocge- 
AyiouleH OYHCTKOL OT ABYOKHCH yraepora. IIpu nojyyenuu texHono- 
PuyeCKOrO fa3a AWA CHHTe3A aMMHaKa (a30TO-BOZOpOAHOH cMecu) 
NpOu3BOAAT Ooee NMOMHOe yaneHHe MeTaHa, Yin 4ero ra30-NapoBy1o 
CMeCb Hocse TpyOuaToH neyH mponycKaioTt mpu 900—1000° yepe3 HH- 
KeEJeBbIN KaTaIM3aTOp, HaXOJALIMIiCA BO BTOpOM peakTope waxtT- 
Horo THNa, (byTepOBaHHOM OFHeyNOpHbIM KHpmwyuoM. Tenso, Heob- 
XOMHMOC JIA MOCTHKCHHA VKa3aHHOH TeMMepaTypbl, H a30T AWA NO- 
AYNeHHA TasoBOH CMecH C OTHOUWIeHHeM He. : No=3 : | nomyyuator cKH- 
raHHeM YacTH Tasa C NoOaBsAeMbIM BO3LYXOM. Ilocme Broporo peak- 
TOpa B KOHBe€pTHPpOBaHHOM ras3e octaetca 0,2—0,5% merana. 

YCNOBHA B3aMMOACHCTBUA FOMOJIOTOB MeTaHa H OJ€DHHOB C BOA- 
HbIM TlapOM ObLIM H3Y4eCHbI 3HayYHTeIbHO MeHbUIe. B. A. Kap»xaBuH 
uw A. IT. Jle#Oyur° npw uccneqopanun na HuKeNeBOM KaTaslH3aTope 
KOHBepCHH fra3a MHpomH3a HedTH, Cofep2xaBulero, MOMHMO HaCbI- 
WNCHHbIX VreBoxOponos, Ao 30% onecdunos, Ha6mIolanu wacTHUHBi 
NMPOMH3 YKa3aHHbIX YrAeBOAOPOAOB AO yraepona*. Berzenenne yrue- 
powa HM yantocbh MpeOTBpaTHTb MyTem ObicTporo HarpeBaHuA HCXOL- 
HOH ra30-MapoBoH cmecu Ao 1050—1100°, aaa vero vaca rasa CKH- 
raln C OOaBJAeMbIM KHCHOpOJoM. 

AHaJOrHuHbIM Cnoco6oM G60 ycTpaHeHoO BbIeneHHe yraepona u 
NpH KOHBepcHH MapooOpa3sHoro KepocHHa C BOAAHBIM Napom Ha 
HHKEN€BOM KaTalM3aTope, H3yyaBueica B. A. KapxaBnupm, 
A. I. Jle#6ym a M. A. IInonauckum c menpio NOJYYeHHA BOROpoRa. 

MHbIM NyTeM yanoch u36exaTb BbIeIeHHA yraepona E. B. Pa- 
KOBCKOMY, O. B: Bypnuoso nu M. E. Paxoscxomy!®—!8, yccneno- 
BaBLIHM KOHBEPCHIO 93TaHa, MpomaH-GyTaHOBOH CMeCH HM 9STHIIeHA B 
MPHCYTCTBHH AKTHBHPOBaHHbIX HHKeEBbIX KATANIH3ATOPOB, HaHeceH- 
HbIX Ha pa3HUHble HOCHTeIH. UToObl B3aMMOJelicTBUe yreBOLOpONOB 
C BOAAHBIM MapOM MpoTeKaslO JIHMUIb C OOpa3z0BaHHeM BOAOpona Hu 

* TsBepable BelecTBa, BbIZeTmoulHeca MpH NHpoOwJHse yreBOAOponoB, He AB- 
JAIOTCH S/IEMCHTAPHbIM YrIepOAOM, a MpeACTABAAIOT COOOH cary, KOKC HM Apyrue 


KapOouyAbl. OnHako, Kak H B 6OUIbLIHHCTBE NpeAbIyWHXx pa6oT B obwacTH KOHBep- 
CHH YIIeBOXOPOOB, MbI YCJIOBHO O603Ha¥aeM BCE 93TH BelllecTBa «yrlepOom». 
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ABYOKHCH yrueposa, 3TH HCCEAOBATEIH BE MpPOWecc Mp OTHOCHTEMb- 
HO HH3KHX Temnepatypax (400—600°), o4eHb MaJIbIX OODCMHBIX CKOPO- 
crax* (20—50 Ha HCXOAHbI ra3) H OYeHb GObLIOM H3ObITKe BOAAHOFO 
napa. Tax, na | o6bem ucxoguoro ra3a OnH AOGaRAaaH 14 0ObeMOB 
BOAAHOFO Tapa MpH KOHBepCHH 3TaHa HW 24 OObeMa AIA STHMEHA HI 
Wa cmecu, cocTrosBuiel 43 35% npomana wu 65% GyTaHos. Bpio Han- 
eHO, 4YTO KOHBepCHA MponaH-OyTaHOBOH CMe€CH Ha HUKEeJIeBbIX KaTa- 
Au3aTOpax, HAHeCeHHbIX Ha CHJMKaresb WH NeM3y, CONPOBOKMaNAaCh 
BbIJeeCHHeEM OOJIbIUMX KOJIMUeCTB CaxKH. B MpHCcyTCTBHH Ke HAKEIA 
Ha LIAMOTe HW KH3e/Ibrype 3ayrlepOKMBaHHe He NPOHCXOAHJO HH TIpH 
KOHBepCHH 3TaHa WH Mpoman-OyTaHOBOH CMeCH, HH MPH KOHBepCHH 
gTHaeHa. IIpu KOHNBepcHu nponaH-OyTaHOBOH CMeCH H 3THJIeHa B HH- 
Teppane 400—600°, oco6eHHO Ha HeINPOMOTHPOBaHHOM HHKEeJI€BOM 
KaTamH3aTope, B KOH€YHOM ra3e NOABIAJICA MeTaH, OOpa30BaHHe KO- 
TOpOro OGbACHAMH BTOPHYHDIM CHHT€30OM H3 MpOAyKTOB peakUHn 
(MBYOKHCH yrsepoxa HW BOMOpoRa). 

Ouenb 6oupuloH Hu36bITOK BOAAHOrO Mapa NpHMeHaAM Takxe /]a- 
Haima wu [IHaTKopcKuh!®, CTpeMHBLUHeCH MNOHH3HTb TeMNepaTypy 
NomHOM KOHBepCHH ras00OpasHbIx MW KUAKUX yraeBosopofosB Jo 425— 
475° W NOMYYHTb CMEC BOMOPOAAa H ABYOKUCH yruepoga, cBoOOAHYIO 
OT OKHCH yruepora. 

B oTcyTCTBHe KAaTaMW3aTOPOB peaKWHH OKHCCHHA BBICHIMX aJIH- 
(baTHYCCKUX YIEBOMOPOAOB BOAAHbIM HapOM IIpOTeKaloT OYeHb Med- 
neuHo. Hanpumep, B3auMofelicTBve mponaHa C BOAAHbIM NHapoM C 
o6pa30BaHveM OKHCIOB yruieposa HW aubAerHJOB HaYHHaeTCA JIMLUIb 
mp Temnepatype Bbiue 700°°°. Ilostomy mpu TemnepaTypax HHKe 
700° BoxAHOM Map YaCTO ABHETCH MpOCTO HHEPTHbIM pasOaBuTeneM, 
3AMeCIAIOULMM TepMHYeCKHH paca yrseBosopoyos. 

Kpafizep u Tloptep”! na6soganu, 4To B3aHMOJeCHCTBHE 3TAHa C 
BOAAHBIM 1apoOM B MycToH TpyOKe H B NIpHCyTCTBHH CHJIHKarelAa Ha- 
YHHaocb WHwb up 600°, npuyem npn 700° u go6aBKe 8 o6bemoB 
apa MpOHCXoOfH0 TOKO MpocToe AerHApHpoBanve 9TaHa C OOpaso- 
BaHHeM 3THAeHa, yvriepoxa wu vacTHUHO MeTaHa. B NpucyTCTBHH Ke 
HHKeNeBOoro KaTaIM3aTopa Ha CHJIHKaresle 3Ta peaKUHA HaYHHasacb 
yxke np 430° c Bbigenennem yraepoga. IIpu 700° B KOHBepTHpoBaH- 
HOM ra3e ocTaBanocn 1,6—4% staHa, 0,5—1% sTuneHa u 1—3% 
MeTaHa. O6pa3oBpanue MeTaHa ObI0 OCOOCHHO 3HaYHTeC/IbHBIM MIpPH 
500°. Ucxoas u3 Teopun Palica?? o MOHOMONeKYyJIApHOCTH NepBuYHOH 
cTaqHuM pacnafa 9TaHa: C,H,<72CH,, aTH uCccTeqoBaTenM NPMHAIH, 
uTO 3TAH pazmaraeTca Mo peaKUHH NepBoro NOpAAKAa, a BOAAHOH Nap, 
BepOATHO,—IIO peaKUHAM BTOporo NopsAAKa. OHM ONpeseHAH KOH- 
CTaHTY CKOPOCTH AJIt B3aHMOMeHCTBHA 3TaHa C MapOM H BbIUHCAMIH 
9Heprvio aKTHBaMH, KOTOpad OKa3zalacb paBHoH 47 KKaAl/mo2b 
AA YCAOBHM OMbITOR B MycToH tpyOxe. Kpaiizep u Iloptep yKaspi- 


* 3necb H HHKe OOLEMHAA CKOPOCTh MpescTaBsneT coOoM OObemM Cyxoro HCXO- 
Horo rasa (0°, 760 mm pT. cT.), MpoftycKkaemoro yepe3 eAHHULY OObemMa KaTA.IK- 
3atopa B TeyeHHe | aca. 
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HaloT TaKxKe, UTO MePBHYHbIM MpOAyKTOM B3aMMOJeHCTBHA 93TaHAa C 
BOAAHbIM apOM Ha HHKeJe ABJIACTCA OKHCb yrulepofa. 

CiteyyveT yKa3aTb, TO OYCHb BbICOKad CTENCHb Pa3JIOMCHHA 3Ta- 
Ha B 3THX OMbirax WewaeT BeECbMa COMHHTEJIbBHbIMH BbIUHCJICHHBIC 3Ha- 
eHHA KOHCTaHTbl CKOPOCTH peaKilHH. 

A. A. Banangun, M. H. Mapyuikun vu M. M. Adanacpes*® uayya- 
jm B3aHMOselicTBHe GyTaHa C ABYOKHCbIO yruiepoya Ha OCaKTCHHOM 
HHK@JIb-aJIIOMHHHeEBOM KaTajM3aTope C WesbiO NOJYYeHHA CMeCH 
OKHCH yruepoga H BosOposa. PasnomwenHe GyTaHa HayHHaOCcb MpH 
400°, npuuem HwKe 550° ocraTounble yrieBoJOposbl COCTOAIM, rlaB- 
HBIM O6pa30M, H3 MeTaHa, B MeHbINeH CTENeHH H3 OyTana, mponana, 
gTaHa M omedpHHoB. Bane 550° p3aumopelicrBue OyTaHa C TBYOKHCbIO 
yraepola npoTeKkasO 3HaYHTebHO Opictpee ero pacnana Ao yraepona, 
H OCTATOUHbIC YPAeBOMOPOAbl COCTOANH UCKJIOUHTEJIbBHO H3 MeTaHa. 


C,H, + 3CQ, = 6CO + 3H, + CH, (5) 
Kpekuur OyTaHa fo yraepoya 
CyHyy = 2CH, + 2C -++ Hy (6) 


pe3KO YCHIHBaJICA JIMIb Np YMeHbINeHHH no6aBkv ABYOKHCH yrue- 
pola Hue 2,5 o6bema Ha | o6bem 6yTana. MccnexoBpaTerHn yKa3biBair, 
uTO M€T@H B KOHEYUHOM raze NoyuaJica He 3a CUeT THAPHPOBaHHA OKHCH 
yrulepofla, a BCIeAcTBHe pacnaya OyTaHa No peakilnH (6). 

TonbITKH yCTpaHHTb 3ayrlepOKMBAaHHeE KaTaIH3aTOPOB Np Mpo- 
MBILUJI@HHOM OCYIIECTBJICHHH KOHBEPpCHH BbICOKOMOJIEKYJAPHBIX Yrule- 
BOAOpOAOB OTpaxkeHb! B page naTenToB™4. [{peyqnaraoch MpH KOHBep- 
CHH Ta30B, COJepKanIHx OJePHHbI, MpeABapHTebHO THAPHPOBaTh 
nocweqHHe B npeserpuble yruepoxoponpl. Ha KOHBEPCHH BBICIUHX 
FOMOJIOTOB MeTaHa C BOJAHBIM mapom npH 400—1000° peKkomeHJo- 
BaIOCb IIPHMCHATh HECKOJIbKO COCR KaTaH3aTOpa, NPHYeM KaKAbl it 
nocnelkyiomHii CoH WomKeH ObITb Oomee AKTHBHBIM H_ HaxOMHTECH 
B 30He Goee BLICOKOM TeMMepatypbhl, ¥eM Mpesbiayumnd. B kaTanK3a- 
Top Nepporo Com MpeAaranoch AoOaBJATb rHApaBsHyecKHH LWe- 
MeHT. 

Io coo6mennio UWlnanepa*® Bpigenenve yraepoya ip KOHBepCHhH 
HePTAHbIX KPCKHHI-ra30B H fa30B THAPHpOBaHHA yrAA H HepTH TPH 
650—750° u AByYX-TpexkKpaTHOM H30bITKE BOAAHOrO Napa 6biNo ycTpa- 
He€HO BBeXCHHeM B COCTAB HHKeJICBbIX KaTaJIH3aTOPOB THApaBJHYe- 
CKHX CBA3bIBaIOWIHX BeULeCTB THMa WeMeHTOB. O CocTaBe KaTaJIH3aTO- 
poB H OO yCNOBHAX HX NpHMeHeHHA HHKAKHX yKasaHHh He Obls0. 

O nomyyeHHH BOAOpOAa MeTOAOM KOHBeEpCHH He*PTAHOrO KpeKHHT- 
ra3a, ra30B FHApHpoBaHHA yruia WH HeTH, a TaKKE Npomana H 6yTaHa 
C BOJAHBIM MapoM B TpyOuaTbIx Mevax NpH 760—870° Opin Hw Apyrue 
yka3aHHA-*!, 

Uccneqyi KOHBepCcHIO MponaHa C BOAAHbIM NapOM H ABYOKHCbIO 
yraepoya c Weslbio NosyueHnA cmeceli Jia CHHTe3a GeH3HHa, Pedit- 
Meliep H ero COTPpYAHHKH®® yKa3aiH Ha OCHOBaHHH CBOHX TeEpMOAHHa- 
MHYeCCKHX pacueTOB, YTO BbIZeNeHHA yrsepowa MOKHO H30eKaTb 
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age HalPCBaHHA UCXOAHOH Ya30-apoBol cmecH 70 
oan ae ie AaOopaTOpHbIX ONbITaX 3THX HCCAeLOBaTeNes; KOH- 
HUKCCBOM KaTaM3aTope MOUTH BCera CONpOBOXx- 
anlacb BBIACCHHEM yraepoga. Tocnequui He Opn OOHapyXKeH JHIUIb 
ee 1000" u no6aBKke Ha 1 o6bem mponaua 8 oObemos mapa u 14,5 
= perce cots ae la IIpw nomy3aBoqcKux onpitax, mpoBejleH- 
. AOBATeNAMH, HE ObIO BbINCIeEHHA yraeposa. 
oo MBI OCBETHM BePOATHYIO IpHUHHy 3THX pacxomyeHuit. 
ees €rO COTPYAHHKH*® B HEKOTOPbIX ONbITaX 0 KOHBepCuu 
BOAHHBIM TapOM Ha HUKCJeBbIX HW CyJb(PHI-HAKeeBbIX Ka- 
TaNH3aTOPax HaOsOLaH BbINeTeHHe yrmepoxa W pa3spymenne HuKe- : 
aaee KaTaJIM3aTOPOB, HECMOTPA Ha GOMbIUO H3OKITOK BOAAHOFO Tapa | 
eee alka em mponava). HeOompmasa nposomKuTenbyocTh 
eee ona OTCYTCTBHE aHaIH30B Ha cCOyeprkaHne cepHu- | 
B KOHBEPTHPOBaHHOM Tra3e H B OOpasilax KaTadu- | 
SaTOpa NOCHE OMbITOB ealoT COMHUTebHBIMH BbIBOJIbl STAUX HCCe- | 
AOBATENCH OTHOCHTEbHO AKTHBHOCTH OKHCOB HUKeNA CY JIb(pH- 
AOB HHKEJIA MpH paculensesuH mpomnana. 
se Pa3JOXKEHHA TOMOJOFOB MeTaHa H osedpH- 
BKH 
co oe apa TaKKe H3YYeCHbI 3HAYNTEIbHO MeHb- 
oe H €TO COTPYAHHKH*4 NOApOGHO UCCMe_OBaH YCMOBUS 
yraepoka pH HeKaTaIMTHYeCKOM paculeneHHH paya 
asIHUPaTuyeCcKHX yrJIEBOAOpONos. 
a cule HEKOTOpble padotsl, KacaioulHecd o6pa3zopa- 
PH Ppa3NOKeHHH ero romMomoroB. Tak, Cropy u Kaccenp% 


C 
era 4TO Me€TaH OOpasyetca upH nupomH3e 3TaHa TO ABYM peak- 


C,H, = Clliga!: > CoH, (7) 


CoH, =“ C,H, aca CH, =i CH, (8) 


ees KOTODbIX OHH IKCHEPAMECHTAJIBHO H3MCpHVIN. ITH HCCJIENO- 
TCJIH IPC AOKI CUIELY FOLLY tO CXE€MY NHPOJH3a 3TaHAa: 


Colig a= Gary Es \ 
Calig e CH) CH; 
CH, -+ C,H, < CH, + C,H, 
CoHy + CoH, 2 CyHyo (9) 
CyHy) <= CH, + CH, 
CH —> H, - C,H 
C.5H, + C,H, — CH, + C3, 
Ounu Hallivlv, YTO HayaJIbHan CKOPOCTb nerMaporenu3auuu 3TaHa 
YAOBNETBOPAeT ypaBHeHHio TepBoro MopsAKa. 


: ee H €ro COTPpyAHHKH*—*’ noKa3aqv, YTO B NpHCyTCTBHH 
SObITKa BOMOPOAa 9TAH HM MpOMaH pasmarawTcd Ha HUKeeBOM KaTa- 
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wau3aTope mpuH 180—220° c npomMexyTOUHBIM OOpa3s0BaHHeM MeTHJIO- 
BbIX H 3THJIOBbIX PaXHKaJOB HM STHJIEHA, KOTOPbIe 3aTEM KOJIMYCCTBEH- 
HO IIpeBpalaioTcA B Me€TaH MO CYMMapHbIM peakIHaM: 


CoH, + H, = 2CH, (10) 
C,H, + 2H, = 3CH, (11) 


B oTcyIcTBHe BOMOpOAa NpOMCXOAHT KPeKHHE yrMeBOAOPOAOB C 
BbIMeJICHHEM yrepola Ha KaTasIH3aTope 


2CoH, = 3CH,+C (12) 


NpHyeM STOT yrulepod pu nocsenzyromeh oOpaboTKe KaTalH3aTopa 
BOJOPOJOM MOMKHO THAPHPOBaTb B METAH. 

Ca6aTbe uv Cengepen® Ha6ml0qav, TO STHJIEH B MIPHCyTCTBHH HH- 
KeIA pacnafaeTcA Ha yrepoA, 9TaH, MeTaH H BOXOpOA, NpHyeM 
razooOpa3Hble TpOyYKTbl MHpOAW3a HaxOAATCH B COOTHOLUeCHHH 
6:3: 1; MpH MpoxowKHTebHOM CONPHKOCHOBeHHH oOOpa3yIoTCA 
TOMbKO yrulepod H MeTAaH. 

[Ipupezennbi oOs0p AHTepaTypbI MOKa3bIBaeT, YTO K Havady aH- 
HOM padots (1940 r.) B onyOnNKOBaHHOH HTepaType pakTuyeckH 
OTCYTCTBOBAJIH OCHOBHbIe JaHHbIe, HEOOXOAMMbIe AIA MpOeKTHPOBaHHA 
MH MPOMBbILIJICHHOrO OCYUIECTBJICHHA KOHBePCHH BBICIUIMX amudaTuye- 
CKHX YIJIEBOMOPOAOB C BORAHBIM MapoM B TpyOuaTbIx eyax. 

Uactb uccleqoBaHHi Oblia MpoBeseHa Mpv BbICOKOM Temnepatype 
(1000—1100°)!°, vekmtodaiomeH BO3MOXKHOCTh UpHMeHeHHA 2xXKapo- 
YNOPHbIX CTaeH, WH Tp 3JKOHOMHYeCKH HeBbIFOJHbIX YCJIOBHAX 
(Ype3MepHO OobIIOM H3ObITKe BOJAHOFO Napa HW OYeHb MaJIbIX OObeM- 
HbIX CKOpocTax)!®—-!9, yw nosTOMyY He HMea 3HaveHHA JIA MpOMBILII- 
meHHocTw. B wpyrux paOoTax MouTH He paCCMaTpHBaIHCh BOMpOCcbl 
O COCT4Be KaTaJIH3aTOPOB H YCJIOBHAX NpOBeeHUA Mponecca 6e3 BbI- 
mesenua yruepoga. Tlourn copcem He Oblio TaHHbIX O NOBeMCHHH OT- 
JI@IbHBIX YIIEBOLOPOAOB B Mpouecce KOHBepCHH H O JOMyCTHMOH KOH- 
IGHTPalHH HX B MCXOHbIX ra3ax, O6e30MacHOH B OTHOLICHHM BbIzese- 
HHUA yruiepowa. Bbw Cepbe3sHble OaCeHHA, UTO MPHCYTCTBHE B HCXOI- 
HbIX Ta3aX BbICIUHX aMPaTHYeCKHX YIeBOJOPOAOB, TEPMHUeECKH Me- 
Hee yYCTOMYMBbIX, 4M MeTAH, IIPHBEMeT IPH KaTaNMTHYeCKOH KOHBep- 
CHM C BOJAHDIM [1apOM K BbIJeeHHIO yruiepola. ITO BbIZBaJIO Obl 1e3aK- 
THBaluuio H MCXaHHYeCKOe paspyluenne KaTanu3aTopa, a TakxKe 3a6H- 
BaHHe NpOXooB JIA Ta30-NapoBoH CMeCH HW CAemano Obl HEBOSMOKHOHK 
nepepaOoTky ra30B TaKOroO cocTaBa B TpyOuaTbIX meyax. 

[losTOMy ABIAaCb BeECbMa aKTYaJIbHOH pa3spaOoTKa MeTONOB He- 
NipepbIBHOH KOHBEPCHH CJIOKHBIX CMeceH amudaTHYeCKHX yrseBoOpo- 
OB B IIPHMeHAeMbIX OOBIMHO JIA KOHBEPCHH MeTaHa TpyOuaTbIx me- 
4ax. 

Hwxke H3J10KeHbI H OOOGUICHbI OCHOBHbI€ pe3yJbTAaTbl pAa BbINOI- 
HEHHBIX HaMH paOoT NO HCCHeEAOBaHHIO B3AMMOJeHCTBUA pa3HUHbIX 
AaNWPaTHyeCKHX YIVI€BOLOpONOB C BOAAHbIM MapoM, a TakxKe yCNOBHH, 
MNpeQOTBPalllaioulux 3ayriepOKHBAHHE TPHMCHAeCMBIX KATAaJH3aTOPORB. 


135 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


a so oo ee penis eet re re eaten ert nnn eine 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


H. TEPMODMHAMUKA PEAKUHA, NPOTEKATONINX MPH BSANMOJEACTBHH 
AJIH@ATHYECKHX YIVJIEBOJOPOA0B C BOJAHBIM MAPOM 
OcHOBHbIMH NIpOAyYKTaMH B3aHMOeHCTBUA YIeBOAOPOAOB C BOAA- 
HbIM IlapOM ABAAIOTCA OKUCHbI yruepoyqa uw BOsOpod. IporeKatomne 
MIpH 9TOM OOpaTHMbIe peakUHH AIA yraeBosoposoB C,, C, Hu Cy MoryT 
6bITb BbIPAKeHbI CJIEAYIOUJMMH CYMMapPHbIMH YpaBHeHHAMH: 


CH, +H.O = CO + 3H,; AH = -+ 49270 xan (1) 
CH, + 2H,O = CO, + 4H,; AH, = + 39430 xan = (1a) 
CoH, + 2H,O = 2CO+5H,; AH, = -+-86700 xan (13) 


C,H, + 4H,O == 2CO, + 7H, (13a) 
C,H, + 2H.O =: 2CO-+4H,; AHygg = +54100 xan (14) 
C,H, 4+- 4H,0 = 2CO, -+ 6H, (1 4a) 
C3H,g -+ 3H,O = 3CO-+ 7H,; AHy 3 = -- 120000 xan (1d) 
C,H, + 6H,O = 3CO, + 10H, (15a) 
C3H, + 3H2.O = 3CO-+ 6H,; AHygg = -}+ 97000 xan (16) 
C3H, + 6H,O = 3CO, + 9H, (16a) 


Kapxasun u Jlei6ym! paccuntanu paBHopecue peakuuH (14). 
HexkoTopple pacuetb! peakuui (13—16) npopegzeupr E. B. PakoscKyum 
H ero COTpyHHKaMH!®. 18, | 

OTHOUIeHHe M@KAY OKHCbIO WH ABYOKHCbIO yruepowa B KOHeUHOK 
ra3oBoli CMeCH peryaupyetcs, riaBHbIM O6pa3om, paBHOBecHem oOpa- 
THMOH peaKILHH: 


CO+H,O = CO,+H,; AH, = — 9840 xan (17) 


IIpu KOHBepCcHH yrseBOMOpOAHbIX Fa30B C BOAAHbIM NapoM, MOMHMO 
OCHOBHBIX peakuHH (1,la, 13—17), MoryT NpoTekaTb H noOouHble | 
peaKUHH TepMHYeCKOH AHCCOWMALHH yraeBosoposoB, HalipHmep: | 


CH, = C+2H,; AHogg = +17 889 kan (18) | 
C,H, = 2C+3H,; AHygg = -+ 20236 Kan (19) : 
CsH, = 3C + 4H,; AHygg = -+ 24820 Kaa (20) 

CH, = 2C-+2H,; AH gg, = —12496 xan (21) 


UT. 0., aTaKKE peakIUMH PHAPHPOBaHHA BbICLUHX aMpaTHyeCKHX yrue- 
BOMOPpOAOB B Me€TAH: 


CoHg + H, = 2CHy; AHyggg = + 15942 Kaa (10) 
CaHs + 2H, = 3CH,; AHagg == + 28847 xan (11) 


7 a ae 
B ra6n.3 npuBeyenbl 3HayeHHA CBOGOAHOM sHeprun OOpa3z0BaHHA 
MeTaHa, 9TaHa, ITMMeHa, Nponana, NpomMsena, OKHCH yruepofa 
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CBo6 Ta6auya 3 
BOOOAHaA SHEprHA o6pa3soBaHHa MCTaHa, 9TaHa, STHJeHa, NpOttaHa, MponvaAeHa, OKHCH yraepoOga, BOAAHOFO Napa, H3MeHEHHE 
CBOOOAHOH SHEPrHH HM BeAHYHHA KOHCTAaHT paBHoBecua B48 peaxuuH (1) u (13—17) npx 500—1200°K 








Tlokasatenu — Temnepatypa, “K 
500 600 | 700 l 800 ] 900 l 1000 l 1100 | 1200 
AF uy Kaa’ mono —7 840 — 5490 — 3050 — 550 +-2 010 +4610 4-7 220 -9 850 
AF eo , Kaa! Moab —37 184 —39 358 —41 526 —43677 | —45816 —47 949 —50 053 —5?2 153 
AF Ys 0» KaA/Moab —52 358 —51 154 —49 912 —48 643 —47 349 —46 036 —44710 | — 43370 
AF ey), Kaa +23013 | +17285 | +11437 +5519 478 6517 | —12563 | — 18631 
IBK (1) —10,059 | — 6,296 | — 3,571 | —1,506 +0, 116 41,424 42,496 | 43,393 
Ki), am? 8,732-10711 | 5,058-1077 | 2,687-10-4 | 3,120.1072 1,306 26 56 3,133-102 | 2,473-103 
AF Oot gs KAA MOA + 1 168 + 5970 -+10900 | +15 920 21 000 26 130 31 280 36 450 
AF lia), Kaa 4.29 180 -L17 622 4+. 5872 —5 988 —17934 | —29 949 —41 966 —54 016 
IgK 3) —12,786 | —6,4197 | —1,8336 | +1,6363 | -+4,3556 | +6,5447 | -+8,3399 +9 839 
Kg), ame 1 6368-10738 | 3,8045-10-7 | 1,4669-1072] 43,281 | 2,2678-104 | 3,5051-108 | 2,18375-108 | 6,9024-10° 
Mou. Kaa‘ Moab +19 245 20918 22 676 24 490 26 354 28 249 30 160 32 090 
AP cay, Ka 4-11 103 +2670 —5 904 —14558 —23 288 —32 06! —40 846 —A9 656 
IBK (14) —4,8538 | —0,97268 -+ 1, 8436 +-3 ,9776 +5, 6559 --7,0078 +8,1165 +-9, 0448 
(14), am? 14002-1075] 0, 10649 69,759 | 9,4373-103 | 4,5279 105 | 1,0181.107 | 1,3077-108 | 1, 1087-108 
AF CsHs" Ag eone +. 8230 15 500 92 930 30 450 38 050 45 680 53 340 6! O10 
AF (15). Kaa +37 292 + 19 888 +2 228 —15 552 —33 451 —51 398 —69 369 —87 359 
Bas —16,3023 | —7,24517 |—0,695717 | -++-4,2492 | +8,1242 | +11,2344 | +13,7842 | +15,9125 
(15), 4,9854-10717 | 5,6863-10°8 | 0, 2015 1,775-104 | 1,33106-108 11, 71554-1012 | 6, 0841-1028 | 81752-1048 
VCore: KAA Moab 4.92 450 26 460 30.590 34 810 39 100 43 430 47 780 52 150 
AF Cig)» Kaa 4-23 072 8 928 —§ 439 —19 912 34 501 —49 148 —63 809 —78 499 
ISK (16) | —10,0863 | —3,25246 | +1,69616 | +5,4404 | +8,3792 | 410,7497 | 12,6794 | +-14,2984 
(16), ams 8,1978-1071115,5916-1074| 49,678 2,757-105 | 2,3944 108 | 5 5996.1010 | 4,7797-1012 | 19879-1014 
@ eK 7) ' 2 10025 1, 43258 0, 95506 0,60620 0,34312 | --0,13790 | —0,02484 | —0,15699 
K a7) | , 260-10? 27 , 08 9,017 4,038 2,204 1,374 | 0,9444 0), 6966 
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BOAAHOFO Tapa, BbIYHCJIEHHbIe HA OCHOBE CIe€KTPOCKOMHYeCKHX aH- 
HbIX, 2 TAKKE H3MCHEHHE CBOOOAHOH 3SHEPrHH, KOHCTAHTbI PaBHOBeCHA 
ia peakunu (1), paccunMTaHHble MO ypaBHeHHaM: 


AFuy = AFco — AF cu, — AF Hy0 (22) 
tks 2 JON. (23) 
BNP = Oy, 903-RT 


H KOHCTAHTbI paBHoBecuA Asia peakunn® (17). B sto xe TaOHLe IpH- 
BeJIGHbI H3Me€HeHHe CBOOOAHOK SHEP UW 3HAYEHHA KOHCTAHT PABHOBE- 
CHA AIA peakuuH (13—16), BeraHCIeHHbIe HaMH TIO yYpaBHeHHAM, 
aHaorHyuHbim (22) nw (23) (cm. Tak»xe puce. 1,2). 


P°kKaN 
+ 
o S8 





Ou aHepeul, b 


cbob08n" 
ft | 
SX<VSsxesesSSS 


H3H@HEHUE 


8 


—100'__ 
400 500 600 700 800 3900 1000 1100 1200 
Tennepamypa, “K 


Puc. 1. U3menenne cBo6o,HOH 3HeprHH peakunit (2—5) B HHTepBasie 
remnepatyp 400—1300°K. 


Pe3yJibTaTbl HallHX paC4YeTOB NOKa3sbiBaloT (CM. TaOJ. 3), YTO KOH- 
BepCHA BBICLINX aJMpaTHYECKHX YIMeBOOPOAOB C BOAAHBIM TapOM 
mpotekaeT pH Oonee HH3KOM TeMMlepaType, YM KOHBEpCHA MeTaHa. 
Hanpymep, Aun peakiun (1) sHayeHve IgK CTaHOBHTCA NONOKUTEb- 
HbIM Mexay 800 u 900°K, aun KOHBepCuu 2K 9TAHA H Npomana COOTBET- 
cTByloujad TeMmepaTypa Ha 100°, a QA KOHBEPCHH ZTHIIeEHaA HW Npo- 
nugena Ha 200° Hmxe. 

Hauim pacueTbl Moka3aiH Jalee, UTO MIpH yKa3aHHbIX BbIIMe yCJO- 
BHAX FOMOJIOFH MeTaHa H ONe*HHbI AOJMKHbI MOMHOCTbIO pa3iaraTbeA 
C BOAAHBIM NapoM pH TemnepatTypax HwxKe 400—500°. OgHako 06- 
pasyloulveca B pesyibTaTre peakuui (13—16) u (13a—16a) Sombie 
KoHYeCTBa BOMOpOMa WH OKHCNOB yraepoga (CO, CO.) CHAbHO TOp- 
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MO3AT peaKIHH KOHBepCHH MeTaHa. UTOOI yAOBeTBOPATb BbIYHCJIeH- 
HbIM KOHCT@HTaM paBHOBecHa, peakUHH (1 uw 1a) JOomKHBI NpoTeKaTb 
mpu 400—500° B o6paTHy!o CTOpoHy, T. €. B CTOpoHy oOpa30BaHusA 
MeTaHa. STO mpeANosOKeHHe NOATBEPXKAaeTCA NPHBeEACHHbIM B Tabs. 4 
HW Ha JiMarpamme (puc. 3) Co- 
CTaBOM PpaBHOBeCHOM ra30BoH 
CMe€CH, KOTOPHIH MbI paccdH- 
TaH Ha OCHOBe IIPMBeeCHHbIX 
B TaOa. 3 KOHCTaHT paBHOBe- 
cua peakunh (1, la, 13—17), 
JWIA KOHBepcHH OfHOrO oObe- 
Ma M@€TAHO-3TaHOBOH (pakunH 
HepTHHOFO KPeKHHT-ra3a Cc 4 
oObeMaMH BOAAHOTO Tapa Mp 
700—1100°K. CymmupopaHue 
vpaBHeHHh peakuui (13) wan 
(15) c ypaBHeHHem npoTekaiw- 
eli B OOpaTHy!O CTOPOHY pe- 
akUHH (1) MpHBOAHT K yKa3auH- 
HbIM BbILIe ypaBHeHHAM peak- 
mun (10) u (11) ruapupopanna 
9TaHa HW Wpomana B MeTaH. 
CpaBHuBad JaHHble, NpHBe- 
JeHHbIe B TAO. 2 u 4, MOXKHO 
BHeTb, YTO IPH Temmepaty- 
pax 400—800° paBHoBecubiit 
cocTaB ra3a, Mosyyaemoro NpH 
KOHBepCHH TaKOH CJO*KHOH 
CmMecH aslMpaTHYeCKHX yrsie- j ? : 3 198 
BOMOPOOB, are ABJIACTCH fa 
Me€T4HO-3TaAHOBAA PP akHA Kpe- ee ae ar 
KHHT-ra3a, apuOHaeatnca WP’ 1000 700 500 +00 
cocTaBy 1ra3a, mojydaemoro _ Tennepamypa, “HK 
MPH KOHBEPCHH NHCTOO MC€T@- pyc. 2, 3aBncHMocTD KOHCTaRT paBnopecua 
Ha. [losTOMy T1pH pacuete paB- peanut 10, 11, 13—17 or  temne- 
HOBeCHOrO COCTaBa ra30B, M0- pary ppl. 
JYUaIOuUlUXCA TPH KOHBepCHH ae: 
CJIOMKHBIX YIJICBOOPOAHbIX CMeCe€H C BOAAHDIM NapOM, BIOMHE Jo- 
CTaTOUHO KCXOAHTb H3 KOHCTAHT paBHoBecHA peakunl (1) u (17). 
B HeKoTOpbIx paOoTax!® !S. 21, 56 57 opmeuaeTCH, UTO FOMOJOrH Me- 
TaHa IipeppallaloTcd B MeTaH. PaccuHTaHHbie HAaMH 3HaYeHHA CBOOO]- 
HOH 3HeprHv WH KOHCTAaHT paBHoBecuaA peakuH (10) u (11) (cm. Taba. 
D HW pHe. 2) yKa3bIBaloT HA TEPMOAMHAMHYECKYIO BOSMOXKHOCTH poTe- 
KaHHA 3THX peaKUHH, UPHYeM MpH aTMOC(epHOM aBJIEHHH B HHTep- 
Bane tTemnepatyp 400—1100°K onu mpakTuyecKu HeOoOpaTuMBt. 
B tra0n. 6, 7 u 8 NpHBeseHbI KOHCTAHTbI paBHoBecHA peak (19), 
(20) u (21)°, a TaKkoxKe BbIUHCJICHHbIM HAMH paBHOBeCHbift COCTaB Ta3o- 
BbIX CMeCeH, HMOJVUaIOULHXCA KaK TPH TepMHYeCKOH AMCCOMNMAaLHH 
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Tabauya 4 
Coctas cyxo# paslopechow razosoi cMecH, paccdHTaHHBi naa KoHBepcHH 1 o6bema 
MeTaHo-STaHOBOH dpakuHH Hedtrsnoro KpekHHr-ra3a c 4 o6bemamMH BOAMHOrO Napa 






































(p = | ama) 
Ncxon- AG6comotTHan Temnepatypa, °K _ Temnepatypa, °C 
Cocras, arch i ee Ke ee i ay 
%o OGbEMH. % O6b- 700 800 900 1000 7; 1100 400 | 500 | 600 | 700 | 800 
eMHbIili 
CH, 57,0 |37,76 {16,30 | 3,74 | 0,33 | 0,03 |43 sb,0 5,7| 0,8] 0,1 
CoH 22,8 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00; -- | — | —]|—]— 
CoHa 3,8 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00! -- 1 — | — | —)| — 
CaHy 6.4 | 0.00! 0.00 | 0,00] 0,00 | 0,00} —| —}|—|—]— 
C3He 3,2 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 |; — | — | —|— | — 
H. 6.8 146.10 163,84 [73,17 |75,16 |74,97 |40, 4/59 4/71 ,7/75,0|75,0 
CO — | 0,64 | 3,75 110,29 114,62 116,78 | 0,2} 2,6] 8,2)13,7/16,3 
6.3113,9/10,5) 8,6 


COs — 115,50 116,11 |12,80 | 9,89 | 8,22 |14,8I1 


3TaHa, MpomaHa WH STHeHa, TaK H ApH B3aMMOJeHCTBHM JTHX yrue- | 

BOAHOPOMOB CO CTEXHOMETPHYeCKHM KOJIHYECTBOM BOAAHOTO Napa. : 
IIpH cpaBHeHHH KOHIeHTpauwHH 39TaHa B PaBHOBECHbIX Ta3OBblxX 

CMeCHX, PaCCUHTAHHbIX HaMH Jia peakiunii (13) wu (19), BHAHO (TAO. 6), 














xe 50 80 

‘S$ 

Sol 79 

ere7 NT VT 

a ee eee ee 

ee Vee baled 

oo TS | Vim CL 

Q all 

S78 ZANT | coel te 

q Poy oe 

we 10 40 CO SY CTS 

& eho a 
ie se os 


400 500 600 700 £600 
Temnepamypa, °C 


Pic, 3. PapyoBecublii coctaB CyxOH ra30BOH cMmecn, pac- 

CUHTAaHHbIH «ia KoHBepcHH | oO6bemMa MeTaHO-9TaHOBOH 

(bpakuHH HecdTaHoro KpeKHHT-ra3a C 4 O6beMaMH BOJS- 
Horo Mapa. 


uTO B MepBOM Cyly4ae Cofep2xKaHHe HeMpopearHpoBaBiUero 9TAHA BbILIE, 
yeM BO BTOpoM. Ecjiv, Y4MTbIBaA PaBHOBeCHYy!0 KOHIeEHTpallMlo 9TaHa, 
paccuHTaHHy!o Jia peakuMn (13), BBIYHCHMTb CBOOOZHY10 9HEPrHlo peak- 
ww (19) mpa gaHHbix ycnoBuaAX NO ypaBHeHHio (24) 

3 


P 
AF cote = AF Gs, - RT <n poe (24) 
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y Ta6auua 5 


CaoG6oiHaa 3HepruA HW KOHCTAHTbI PaBHOBeCHA peakuH THApHpoBaHHa FOMONOFOB 
MeTaHa B MeTaH 


i a 












CoHe+H2=2CHa4 C3Het+2He=3CHy 
Temne- p2 | a nn en 
patTypa A FO CH i AFO CH Ae 
CoHe He C3He He 






















? 


400 | —16 650 4-9 098 125.109] —31 330 | --17,123 133-1017 
500 | —16 850 7.365 9°39. 107 | —31 750 13, 880 759-1038 
600 | —16 950 6.175 150-108 | —-32 020 11.665 |4,62-104 
700 | —17 000 5308 203.105 | —32 080 10,017 1 04-101 
800 | —17 020 4° 650 4° 47.104] —32 100 8.771 590-108 
900 | —16 980 4124 1°33-104| —32 020 77a 5 98-107 
1000 | —16 910 3696 4’97.103 | —31 850 6 961 9 15-108 
1100 | —16 840 3346 2' 22-103 | —31 680 6.295 1.97-108 


H MOACTaBHTb B Hero 3HaYUeHHA AF Cott, u3 TaOn. 3, Pu, U Pogue 3 
ca6n. 6, TO B HHTepBane 500—1100°K AF cH, HMeeT OTPHUATebHY!O 
BeNHYMHY. ITO yKa3biBaeT Ha TO, 4YTO MaKe Mocie yCTaHOBJeHHA 
paBHoBecua peakuHH (13) B yka3aHHOM HHTepBale TEMNepaTyp TEPMO- 
JMHAMMYeECKH BOZSMOKHA AMCCOMMALHA 9TAHAa TIO peaKUHH (19) c 06- 
pa3oBaHHeM 9/1eMeHTapHoro yralepoga. Eme 6omee TEPMOAHHAMHYeCKH 
BO3MOX%KHO OOpa3soBaHHe 3/IeMeHTapHOrO yrsepowa UPN pasOKeHHH 
meHee CTaOWAbHOrO FOMONOra MeTaHa—nponanHa (Ta6u. 7). Caenzyet 
VKa3aTb, 4TO OOpasoBaHHe yrslepowa NpH KOHBepCHH MeTaHa C BOAs- 
HbIM TlapOM, COTMaCHO aHaOrHYHbIM pacueTaM!.*, TepMOAHHAaMHYeCKH 
BO3MOXKHO JMIIb pH Temnepatypax Bele 1000°C. 

HavOonpuad onacHocTh OOpa3s0BaHHA yruepoAa CyulecTByeT IIpH 
KOHBepCHH C BOAAHbIM MapoM HCHACHILIGHHbIX YIJIEBOLOpOMOB, Ha- 
TIpHMep, a9THJIeHa (TAO. 8), NponMena HT. A. 

Bo3MOXHOCTb BbI-eCIeCHHA yrulepoa 3HAYHTeNbHO YMeHbUUAeTCH 
(cm. Ta6. 6—8), ECAH KOHBeEpCHIO yKa3aHHbIX YreBOAOPOAOB NPO- 
BOAMTb Tip TemMMepaTypax BBILLe Q900—1000°K u ObiICcTpo HarpeBaTb 
HCXOMHYIO Ta3O-MapoBVIO CMeCb AO yKa3aHHbIxX TeMMepaTyPp. 


11. IKCMHEPHMEHTAJIBHAA YACTb 


Anmapatypa 


Cxema ma6opaTopHoH yCTaHOBKH JWIA W3ydeHHA B3aHMOJCHCTBHA 
VIJIEBOLOPOAHbIX Ta30B C BOAAHBIM NapOM HE3HadHTEIbHO HSMCHAACh 
Ha Pa3JIMUHbIX 9TAMAaX HCCEMOBAHHA. Sta ycTaHoBKa (puc. 4) cocTos- 
la 43 almapatypbl u mpHOopos, NpeAHasHayeHHBIX WA ONHCTKH HC- 
XOMHOFO fa3a OT CEPHHCTHIX COCAMHEHHH, H3MePpeHHA CKOPOCTH [a3a, 
JO3HPOBKH BOAAHOTO Mapa, KOHBePpCHH YIeBOLOPOAOB C BOAAHBIM 
NapOM Ha KaTaIH3aTOpe, OXMAKACHHA HW H3MEPCHHA KOMMYCCTBA MPO- 
AVKTOB peakI[Hl. 
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Ta6auya 6 


KoHCTaHTa paBHOBecHa HM paBHOBecHblii coctaB ra3a_ np TePMH4eCKOH AMCCOWUMAWHH 9TaHa WH B3aHMOCiiCTBHH ero C BOAAHBIM napom: 


2C (rpapur)-+ 83Hp=CoHg . 2... 2... (19) 
CoH + 2H20 = 2CO+ 5H, 2... a de ceel) 


TemMnepawtTypa, °K 


Hoka3z3atTveunu , ap oo ee rr 


500 600 | 700 800 | 900 | 1000 | 1100 


_—_ ees‘ “DMC 














KouctaHta paBHopecua peaKkunu (19): 0, 3090] 6 ,6860- 10-3] 3,9480-10—-4) 4,4700-10—5 7,9400-10—§| 1 9430- 10-8; 6, 0860-10—7 
Kp= = am—* | 
P~ ps3 ? 
Pi, 
Cogzepxanne C,H, B papnopecHoli ra3o- 17,4 0,66 4.]Q—* 4,5-10-8 8-10-4 2-10—4 6-10-45 


BOH CMeCH TIO peakuHH (19) mpH 
P=1 am, % oG6pemH. 


Paecliak Komen eee ee ele “eras 19,60 10,47 3,68 0,97 0,27 
CO 1,62) 5,30 11,78 19,59 25,41 i. 
Poin eee ee 4:06] 13125 29,43 49,00 63,55 69" 34 70.85 
HO | 62,88} 54.30 39,19 20,94 7,36 1,94 0,54 
CpoOoqHan 3HeEprHis peakIHH —9560/ — 11640 — 13740 — 15 740 — 17540 — 19110 — 20 620 


CoHg = 2C + 2H» npn ycranosuBulem- 
CA PaBHOBecHH peakiHH (13), 
AF CoHe? KQa 
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Ta6auya 7 


KoucTaHtTa PaBHOBeCHS H DaBHOBeCHbIit cocTaB fa3a pH TepMH4eCcKOH AMCCOWMALHH TWponaHa WH B3aHMOACHCTBHH ero C BOJAHbIM Napom: 


3G (rpabuny 4 CaHe. .& a oa we eS (20) 
Gas SHLO. = SCOs TAs: oo. we Bae We ee al a: (15) 


i ag a 
TenmtepawgtTy p 4, a3 3% 
$$ 
500 600 | 700 800 | 900 | 1000 | 1100 


I 


TlokKa3aTewau 





KoucraHta paBHopecua peakunh (20): | 2,483-10-4] 2,239-10—-8| 1,692-16—-8| 4,732-10~° 5,623-10—20 1-101! | 2,455-10—-1! 
P 
C3H: 
Kp = 77a 8 
Prt 
CogepskaHue C3Hg B paBHoBecHon 2,48-10-2 | 2,2-10-4 1.7-10-8 4,7-10-7 5,6-10-8 1.-!0-8 2-10-98 


cMecH TO peakiiHH (20) 
npn P= 1 am, % o6beMH. 


; C3H, 20,6 15,04 8,14 2,60 0,48 0,09 0,02 
PapHosecubili coctas ra30- | cG 598 11.95 90, 23 26, 88 29,42 — 29,89 29,98 
5 eis 12,32 27,89 47,21 62,72 68, 66 69, 76 69,94 
npn Baz lam, 7 OOBEMELS ‘11 61,80 45,12 24,42 7,80 1,44 0,26 OMe 
Cso6oqHaA 3HeprvA peakilnH — 14 980 — 19330 — 23 620 27620 — 31 190 — 34620 — 37 840 


CgH, = 8C + 4H». mpn yctano- 
BHBLU@MCA paBHOBeCHH peakunH (15) 
AF oss? Bee | 


: | | : | 
| | | | : | 
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Tabauya 8 
CpooojHaa SHeprHsa, KOHCTAHTa PaBHOBeCHA H paBHoBecHblit cocTaB fa3a pu TeEPMHY4eCKOH AHCCOUMAUHH STH1eCHa , 
MH B3aHMOXCHCTRHH CrO C BOAAHBDIM MapomM: 
2C (rpaputT) + 2H2=CoHy, . . 1... (21) 
CoH, +2H.0=9CO+4H, . 2... we (14) 
TewmMneepawtT y p a, °K 
TlokKa3aTeuwaH# waa 7 

500 | 600 | 700 | 800 | 900 1000 


KoucraHta paBHopecua peakiinn (21): 3,874-10°9 | 2,403-1078 | 8,323-107§ | 2,000-10°7 | 3,985-10°7 | 6,702-10-7 


CoH, 
Kp = 


es | 
5 m 
ain 


> 


Comep»kaHHe CoH, B paBHoBecHoH ra30Boli 3,9-1077 2,4-10°8 83-1078 2,0-1075 4,0-1075 6,7-1075 


cmecn Mo peakuHH (21) 
npph P=1 am, % o6pbemn. 


PaBHOBeCHbIH cocTaB ra30BOH CMeCcH Cals eee an aa a ae Boe 
HO Peake C44) pH bs aan, Hs 13.0 40,0 60,0 64/2 66,2 66.4 ! 
* OOBEMH, HO 53.7 26,7 6.7 2'5 0,5 0.3 : 


Cpo6oiHaa 3HeEprHA peakUHH 
CoH,y = 2C + 2H» mpu ycTaHoBHBIlemca 
PaBHOBeCHH peakinH (14), 
AF ooHy KGa 


— 21 990 — 20 700 — 19350 — 18940 — !7110 — 16 950 
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Puc. 4. Cxema sa6opaTtopHok ycTaHOBKH 3.18 KOHBePCHH aIHaTHYeCKHX Yr.1eBOLOPCAOB C BOAAHBIM NapoM: 


{—OanAon ¢C CKATHIM YPVIeBOAOpOAHbIM ra30M; 2—ManoctTaT; 3—cCKJANKa THUIeHKO C BOON; £—KOMOHKH CO CMe€CbIO HaTPOHHOHM W3BeCTH H ApeBeCHbIx OMHJIOK * 
5—KOJIONKH CO CMeCbIO GBOOTHOH 2KeNe3HOM pybl H ApeBecHbIX OlHVIOK; 6—CKMAHKa C paCTBOPOM alleTaTa KaXMHA; 7—-KOHTAKTHHIM alitiapaT C *Kee30-Lle- 
SOUHOH NOPOTHTeADHOM Maccol; 8—s7eKTpoNnedb; 9—pTyTHbIA TepMOMeTp; /0—KOHTAKTHHIA TepmMometp; //—BOAAHOH XOOTHJIbHHK; 12—c6OpHuK KOHJeHCaTa: 
/3—peomerp IA yrespogopogHoro ra3a; /4—catypatop; 15—TepMoctaT c BogoOH; /6—HanopHan 6yTbUIb c AecTuINHpOBaHHOH BOZOK; 17—pTyTHbi TepMOMeTp; 
18 —HarpepaTeibHad aleKTpOCcnMpanb; /9—nporeswiepHad MeulasKa! 20—TosyoNOBbIA TepMOperyATOp; 2/—KOHBepTOp H3 Npo3spayyoro KBaplla; 22—o9NeKTpo- 
neub; 23-—-BOAHHOH XOMOTMADHUK; 24—NAaTHHa—nAaTuno-pomueBad TepmMorapa; 25—cocyg Jlpwapa; 26—rabBanNometTp; 27—HarpeBaTebHaA BNeKTPOCNHpab,; 
28—cOopHuk KoHpeHncata; 29—ptryTHbI TepMomeTp; 30—CKJAHKa C paCTBOPOM alleTaTa KaMHA; 3/~ MOKpbIA ra30BbIH CyeTYHK; 32, 33—KpaHbl; 34—pTyT- 

386—peomeTp JIA BOMOpOMa; 37—creKAANHAA MuNeTKA ANA mpOG rasa; 38—GyTblb C pacTBOPOM 


Hb MaHometTp; 35—peomeTp AIA BO3RYXa HIN a3z0Ta; 
: cvaAbdata waTpHaA, 
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Hcxofuple ra3bl OKLA OT CepoBOsoposa HW YaCTH OpraHHyeckux 

C€PHHCTbIX COCAHHECHHH B KONOHKAaX 4 HU DO C HATPOHHOH U3BeCTHIO H 
OomoTHOH pyxon. Jia TOHKOM OUNCTKH OT OpraHHyecKHXx Cep HHCTbIX 
COCMMHEHHH Ta3bl NpOMycKasH yepes *KeNe30-IeNOUHbIE MOTIOTH- 
TEJIbHbI€ MACCbI, 3arpyKaemble B KOHTAKTHBIM alnapaT 7 43 TepMo- 
CTOHKOrO CTeKa, OOorpenaemblii seKTponeubio 8. Ilo mepe nacpiue- 
HAA 3THX MACC C€pOH TeMNepatypy pH OYMCTKe NOCTeNeHHO NOBbIMWAIH 
oT 200 no 270°. Conepxanne o6umieli cepbl B 1 m® raza nocse TaKkoli 
OUHCTKH HE MpesBbliano 2—4 me; oOuHH CocTaB ra30B Mocme OYHCTKU 
pH yKa3aHHOH TemnepatType mpakTHyeCKH He H3MeHAVICA®?, 

OUHUIeHHbIM Ta3, CKOPOCTb KOTOporo perysHpoBasH NO peomer- 
py /3, mpolyckanu yepes catypatop /4, nomelleHHbIii B TepMocTaT 
c Boson /5. B HapyxxHOM 3MeeBHKe CaTypaTopa ra3 HarpeBaJicaA JO 
TEMNepaTypbl TEPMOCTATA, 3aATEM MPOXOAH OTACJIbHbIMH IV3bIPbKaMH 
NO BHYTP€HHHM 3Me€e€BHKaM TepBOH HM BTOPOH KOJIOHOK CaTyparTopa, 
HaCbilaiCb BOAAHbIM MapoM. Pacxoy BOAbI B CaTypaTope BO3MelaIH 
N€pHOMMYeCKOH NOMayeH AeCTHINAPOBaHHOH BOXbI 3 HaNopHoli | 
OyTEtH /6. IIpu ovenb GombuOM pacxoxe BOAAHOrO Napa BOY nopa- 
BaJIH HeIIpepbIBHO, IIPHYeM B STOM CJlyyae MepBOHAYaNbHOe HaCcHIUNe- 
HH€ TapOM MpOWCXOAHO YK B HAPpyKHOM 3MeeBHKe. CreneHb HacbI- 
WieHHA Ta3a MapoM peryJIMpOBaslH H3MeHEHHeEM TemMepaTypbI ra3o- 
NapOBOH CMeCH Ha BbIXOJle H3 CaTypaTopa. Temnepatypy u3mMepsuH 
TepMomeTpom /7 Cc HeHOH OAHOTO ReeHHA wkasbI BO,1°: KoneGanna 
TemnepaTypbl OObI4HO He mpespiiatu +0,1—0,2°. 

/lapeHve ra30-napoBol cMecH Ha BbIXoJe M3 CaTypaTopa nosep- 
*KHBAaJIH MOCTOAHHBIM, TAK Kak H STOT (aKTOP OOyCOBMUBA NOCTOAH- 
HbIM COCTaB CMeCH Ta3a H Mapa. 

Harpepanue BOsbI B TEpMOCTATe NIPOH3BOLMIK ABYMA 31eKTpocnH- 
panamu /8, nepemMewuBanne—nponernepHot Mewankoi 1/9, npHBo- 
AHMOH B ABHXKEHHE OT 9JIEKTPOMOTOpa; TeMMepaTypy perysHpoBain 
aBTOMATHYeECKH C MOMOLIbIO TOJYOMOBOTO TepmMoperysaTopa 20 Han 
KOHTAKTHOrO TepMomeTpa. Mcnapenne BoJbI B TepMOCTAaTE NpeOTBpalia- 
JM HeOOMbINHM cHoeM NapapuHa. Hacpiyenue raza BOAAHBIM NapoM B 
caTypaTope MpeABapHTesbHO KaHOpoBaiH B HHTepBae oT 80 FO 
100° pw pa3sMM4HbIX CKOpocTAX ra3a. 

l'a30-napoBylo CMecb nogorpeBasu Jo 110—120°, a 3aTem nanpas- 
AAAM B KOHBeEpTOp 2/ 43 NpospayHorO KBapla, MOMeLICHHbIM B Bep- 
THKaJIbHY!O 3eKTponeyb 22, B ra3onoxBoAmmel Tpy6OKe KOHBepTopa 
3Ta CMCCb HarpeBaJlaCb JO TEMNepaTypbl ONbITAa, 3aTeM NMpoxoyua peak- 
IHOHHbIH OO'bEM, EMKOCTb KOTOPOTO CocTaBANa OKONO 13 mA (B HeEKO- 
TOPbIX OlbITax ~23 MA), H Yepes y3KY!IO Ta3s00TBOAAMLYIO TpyOKy 
BHIXONHMIa B XOJOXWIbHHK 28, 

l'a30-MapoBand CMeCb MpoxosHa yepes y3koe KONbUeOOpasHoe 
ceyeHHe HMKHeH TpyOKH KOHBepTopa C JIMHEHHOH CKOpOCcTbIO OT 3 
no 10 m/cex. 3necb ona ycneBana HarpeBaTbCA JO TemMepaTypbI ONbI- 
Ta, IpHuem OnaroqapA KpaTKOBpeMeHHOMY MmpeObiBaHHIo B 30HE TOJO- 
rpepa MpeAOTBpallaoch pa3sOx*KeHHe Y'reBOAOPOAOB HCXOMHOFO rasa 
mo ero MOcTyNeHHA Ha KaTamH3aTOp. 
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B KOHBepTop 3arpymxann 10 maz KaTanu3aTopa (B HEKOTOPbIX OMBbI- 
tax 20 ma”); BbICOTa COA O6bINHO CocTaBAAIa 2Z0O—30 mm. 

Temnepatypy C TOUHOCTbIO +5° H3MepAJIH NaTHHAa—NJaTHHO-po- 
AMeBOK TepMonapok 24, nepesBHraemOH B YeXJIe BHYTPH KOHBepTopa. 
HMsmMepeHHaA NpOH3SBOAHJIH B YeETbIPeX TOUKAaX MO BbICOTe KOHBEpTOpa: 
nepe, BXOJOM ra30-lapoBol cMe- 
CH, B Me€CTe BxOwa e€€ B CJIOH Ka- 
TalH3aTopa, B CepeaqMHe CON H 
Ha BbIXOAe H3 CJIOM KaTaJIM3aTOpa. 

KOHBepTHPOBaHHbIH 1ra3 Oxsa- 
KiaiH B XOMOMWNbHHKe 23 
KOHJeHCaT He BCTYNHBIUerO B 
peaKHio BOJAHOTO Napa co6n- 
-panu B COopHHKe, cHa6»KeHHOM 
OropeTKoH 25. CuctemMaTuyecKkoe 
H3MePeHHE KOJIHUeECTBA KOHJeHCAa- 
Ta CJIYKHIO JONOJHHTeJIbHbIM 
KOHTPOJICEM HaCbILICHHA fra3a ma- 
poM B CaTyparTope. 

JJA8 KOHTpOJA 3a NOABJEHHEM 
cepoBosOpoya KOHBeEpTHPOBaHHbiii 
ra3 MponyckaJin yepe3’ CKJIAHKY 
30 C paCTBOPOM YKCYCHOKHCJIOTO /gye 
KajyiMHa. amis 

Iipu AMHTeMbHBIX OMNbITaX 
OObeEM KOHBEPTHPOBaHHOrO 1a3a 
U3MEPAJIM MOKPbIM Fa30BbIM CyeT- 
YHKOM 3/, a Ip KpaTKOBpeMeH- 
HbIX—aCMHpaTOpoM C_ HAaCbIIIeH- 
HbIM paCTBOPOM CyJIb(baTa HaTpHA. 

Io onbIToB cBexKHe oOpa3ubl 
KaTaIIH3aTOpOB B TeyeHHe 4—6 
YaCOB BOCCTAHaBJIHMBAaJH JJeKTPO- 
JIMTHYCCKHM BOXOPOJOM, mpony- 
CKa€MbIM CBePpXy BHH3 CO CKO- 
poctbio 83—5 «A/uac, NpHyeM TemM- 
nepatTypy B STOT NepHoy paBHo- Puce. 5. Jlo3smpopka BOAAHOrO Napa K Lra- 


o6orpeBaeMBblii : 

MepHO MOBbIaIH c 300° go Tem- , ~% JePes O>0TPebasébin Rena 
—CMeCHT€JIb Ta3a WH BOAAHOTO Napa; 2—Kanya- 
NepaTypbl OFIbITa. Hesayouro mWe- Jap; 3—TepMocTaT C KHMALLHM KCHJIONOM; 4— 


Pe OKOHYAHHEM BOCCTAHOBJICHHA — poneass 6 Korba riaporerioparees Sp neRT- 
pasorpeBasin MpHOopbl AIA 203H- METD 
PpOBKH BOAAHOTO Tapa HW cpa3y 
MOC€ BOCCTAHOBJICHHA HaYHHaH NpOMyckaTb [a30-NapoOBylO CMeCb 
yepe3 KaTaH3aTop. 

Bo BpemM# pa3orpeBa yCTaHOBKH Nepex nmycKoM, pH nepeppiBax 
B paOoTe, CBA3AHHbIX C OXMa.%KMCHHEM NeyH, KOHBeEPTOp C KaTamH3a- 
TOPOM MNIpOJyBaH CBepXy BHH3 CyXHM a30TOM, MOAaBaeMbIM yepe3s 
KpaH 32 UW BbIMyCKaeMbIM H3 YCTaHOBKH Yepe3 KpaH 3d. 
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B HeKOTOpbIX ONbITaX NIPHMeHAH ApyrHe CnOcOObl AO3HPOBKH kK 
ra3y BofaHoro Mapa. Flo oqHOMy u3 Hux (pHc. 5) ras CMELLHBaH B 
cmecuTee / C BOJAHBIM MapoM, nofsaBaeMbIM 4Yepe3 KanHIAp 2 2 
KoNObI 6 C KHMAULEH JeECTHAIMpoBaHHOH BOJOH. KomuuecTso nogapae- 
MOro Tapa ObIO MPONOPUHOHAaAAbHO ero aBJeHHIO B Ko6e. ITO as- 
JeHHe MOAMepKUBAIH TOCTOAHHbIM TOCpeACTBOM aBTOMATHYeCKOrO 
BKJIIOUCHHA HW BbIKJIIOYCHAA TOKA B OAHY H3 ABYX JJIEKTPOHArpeBaTeuIb- 
HbIX CIMpaseH (Yepe3 pee, MOAKOUeHHOe K MaHomeTpy 7). Kanuu- 
Aap 2 W CMeCHTeIb Mapa 4 ra3a / ObliM MOMeLIEHbI B TepMOCTaT 3 Cc 
KHMALLHM KCHJIOJIOM. 

IIo Apyromy cnoco6y Ao3npoBKu®”. 6! cmemenne ra3a C mapom mpo- 
H3BOAMIH (pHc. 6) B 3MeeBHKe 7 HCNapuTeiA, Kya CiellWasbHbIM JO- 
3aTOpOM (C CHCTeEMOH peryJIMPOBKH 2—6) HelIpepbIBHO H PaBHOMepHO 
MOLaBasIH HEOOXOAHMOe KOJHYECTBO AECTHIMHPOBaHHOH Bogb. Mcna- 
puTesIb Obl yCTaHOBJIeH B TepmMoctaTe 8 C KHIIAULHM KCHJIOJIOM. 

ITH METOAbI LOSHPOBKH BOAAHOTO Napa ObiH HAaMH MpesBapUTedb- 
HO TpOBepeHbl. 

O6beMHY!O CKOPOCTb TPH KOHBePpCHH OTHOCHAH Ha CyxXOH HCXO‘- 
Hb ra3 mpH O° u 760 mm pr. cr. 

Ilo oObemMy H cocTaBy fa3a AO HW Tocwe peaKWHH BbIMHCIAJIN pac- 
XO Tapa Ha KOHBepCHWO. 3HaA KOMHYeCTBO HempopearMpoBaBUlero 
apa (KOHJeHCaTa) H pacxOg ero HA KOHBePCHO, OlpesesaaH OTHO- 
weHHe Nap/ra3 B HCXOAHOH CMeCH. ITO OTHOLICHHE CpaBHUBaJIH C TeO- 
peTHYeCKH HeOOXOAHMbIM PaCXOJOM BOAAHOTO Mapa, MO KOTOPbIM 
YCOBHO TIPHHAJIH pacxoO Napa AVIA MOMHOTO pa3IOKeHHA YyrsaeBo- 
foposoB mo peakuvam (1) nu (13—16) npw o6beMHOM OTHOUIeCHHH 
MeKAY OKHCbIO H ABYOKHCbIO yruiepoa B KOHBEPpTHPOBaHHOM raze, 
paBHoM 2: 1. [Ip stom TeopeTwyecKkH HeOOxXOAHMBIN pacxoy mapa 
A OTICbHBIX YruieBowqOpoRoB cocTaBanas (Ha | oObeM Tra3a): AA 
9TaHa, 3THIeHa—2,7 OObeMa, AIA Mpomana, nponnsena—4,0 o6bema, 
aia OyTaHoB, OyTHAeHOB—5,3 oObema. 

O6mee KOHYeCTBO AOOaBJIAeMOrO BOAAHOTO Mapa B IIpHBOAMMbIX 
HHKe TAOMMIaxX XapaKTeEPH3OBaH OTHOILICHHeEM OObeEMOB Tapa K ra3y 
B HCXONHOH CMeCH (ee), a TakxKe COepKaHhHeM BOAAHOTO Tapa B 

/ 
KOHeEYHOH MapO-ra30BOH CMeCH, BbIPaxXeHHbIM B % OObeMH. (CE ay 20) 

HanOonbuiad onacHocTb BbIAeeHHA yraepola CyuecTBOBaa: V 
BXOJa 'a30-NapOBOH CMECH B CJIOH KaTaJIH3aTOpAa, TaK Kak 3j[eCbB ra3e 
Oblla MAKCHM@JIbHaA KOHUCHTpaluA BbICIUIMX adudaTHyecKHX yruie- 
BowoposoB. BpierenHe yrviepoqa B 3TOH YaCTH KOHBepTOpa Ha- 
WieH KOHCTPyYKUHH Cpasy Xe yYBeJIHUHBaIO CONPOTHBAeHHE Mpoxosy 
ra30-MapOBOH CMeCH, perHcTpHpyemMoe MaHOoMeTpoM 034 (puc. 4). YsBe- 
AMYeHHe STOTO CONPOTHBJICHHA, ABJIABUUIETOCA CBOeOOpa3sHbIM HHHKAa- 
TOPOM NOABJICHHA yruiepowa H CKOPOCTH ero HaKONJIeHHA B CJIOe Ka- 
Tamu3aTopa, JonycKadu He Bale 40—45 mm pr. cT. (yCJIOBHO Ha3BaH- 
Hoe HaMH «JONYCTHMbIM TpeseoM 3ayrviepoKUBAaHHAY). 

BpigenmeHHe yriepofa B KOHBepTOpe ONpesesANu BH3VabHO. 
KomuMyecTBO YIvIepOAHCTHIX COeAMHEHHH, HAKOMMBUIAXCA Ha KaTanH- 
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Puc. 6. Jlosupopka BogaAHOrO Napa K Tasy C MpHMeHeHHeM peoMeTpa 
JIA WKHAKOCTH H HCnNapHTeviA . 
J —HanopHas! GyTblIb; 2—G6ioveTKH; 3—TepMOCcTAT C ponwoHU: eee 
meTp; 5J—kanuiap; 6—peomerp AA 2KUAKOCTH; 7—-3MeeBHK; 2 ate ae 
KCHAOIOM; 9 —Oycep; [0 — 9neKTpOHarpeBaTeJbHaA CHHpP ab; peome 
rasa; /2—ManHocrTaT. 
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3aTOPe, ONPeACAAAK pOKaIMBaHHeM ero B CTpye BO3yxa npu 800— 
850°; o6pa3yromyioca ABYOKHCh yrulepoa Norsoulanu THTpoBan- 
HbIM PaCTBOPOM €KorO OapHs, OHOBpeMeHHO H3MepAJH OO6beM H 
aHaH3HpoBaH COOpaHHble NpOLyKThI rasupukauuu. Own6Ka onpe- 
AeeHHH B Mepecyete Ha yraepog cocraBaana +0,2 me C. Ornomenne 
HaHJeCHHOFO KOHYeCTBA yrulepoda K COACpKaHHO CFO B MPONyIMeHHbIX 
Tepes KaTaIH3aTOp YreBoqopomax (BbIPAKeHHOe B BeECOBLIX % H 
o6o3Hayaemoe B TaOnHWax—n,, %), ObIsIO YOOHBIM KPHTepvHeM WIA 
ORCHKH BJIHAHHA OTACMbHbIX (—PaKTOPOB Ha HakoneHHe YI JIEPORUCTHIX 
COeAHHeEHHH. 

OTHOWeHHe KONHYeCTBA yraepola B oOOpa30BaBuxca oKUCHax 
yraepowa K CosepxaHHlo yraepoga B CocTaBe YIe€BOAOPOAOB HCXOL- 
HOPO Ta3a, BbIPaKeHHOe B MpOWeHTaX, XapaKTepH30Bao cTereny 
KOHBeEpCHH YrsleBoxopogzoB (B Ta6mHUax o6o3HauaeTca —a, %), 

/U14 pa3sBeOUHBIX ONbITOB, a TaKKe IPH H3YYeHHH BJAMAHHA Nepe- 
rpeBOB Mbl NPHMeHANH OAMH oO6pa3el KaTaH3aTopa ANA pasHu- 
HBIX TEXHOJIOPHYECKHX P@KHMOB KOHBepcun. B 6onbuIMHCTBeE Ke 
HPOBEHENHDIX OMBbITOB JIA H3VYCHHA BIHAHHA OTICIbHBIX llapamMeTpos 
Mpouecca MpHMeHAJIH CBexKHe O6pa3ubl KaTaJIH3aTOPOB H3 ONHOL H 7 
TOH 2Ke WapTun. 

IIpuseneunbie B TaGanniax 3HayeHua TIPOAOJKATEJIBHOCTH KOHTAaK- | 
Ta Ta30-MapOBOH CMecCH C KaTasH3aTOpoM (t, CeK.) BbraHCTeHBI 6e3 | 
yueTa BTOPOCTeneHHbIX PaKTOPOB (LaBeHHA B yCT@aHOBkKe*, OTHOCH- | 
TEMbHOH BJaKHOCTH Ta30B, MOpucTocTH KaTaIH3aTopa WH Ap.) no | 
VY paBHeHHIo 

v-273-3600 
QT 


Pe U—3anOJHeHHbIN Ta30-TapoOBOH CMeCbIO O6beM MeK]LY  KYCOU- 
KaMH KaTaJIM3aTOopa B KOHBepTope (cm?): 
Q—cpenHee apudMeruueckoe 3HayeHHe dacoBoro oObema HCXO;- 
HOW HW KOHeYHOH 1ra30-mapoBoli cmecH (cm°) mpu O°C ux 
760 mam pT. crT.; 
T—a6comotuaa Temnepatypa, °K. 


YperwyeHHe OObema Cyxoro ra3a nocae Pa3JIOKeHHA yrieBoro- 
U 
poop o6o03HayeHo —, 
CH 
[luposbie AaHHbIe, NpuBeseHHBe B Taba. 12—29, aBastoTca cpeg- 
HHMH H3 pxa TWapasMenbHbIX OTIBITOB. 
IipH orcytcTBHu 3ayrnepoxuBanua oOMbiThI IPH KaKOM TeXHO- 


JIOPHYECKOM PEXKHME JVIHIHCb OOBINHO oT 10 no 50 uac. 


(25) 





2. AnannM3 ra3o0B 


IIpo6bi rasa yo u nocae KOHBEpCHH CHCTeMaTHueCKH OTOMpaH 
B CTCKJIAHHbIC MHNe€TKH, 3aN0JIHCHHbIe BOJHBIM PacTBOpoM cywabibata 
HaTPHA, KOTOPbIH NpeABapHTebHO HaCBIIAIH TeM Ke ra3oMm. 





* Oxo O6bIdHO MpeBBIUazoO GapometpHyeckoe ZaBsenne Ha 10--15 ma DEA cE 
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Onpefeenne oOuwero cocTapa ra3a NpoBOsHAH B annapaTe 
THAI® nag ptytpwo. Tlorpemnoctb onpeseneHHA COCTaBAAeT 0 
+0,2—0,3 % o6beMH. 

EcaH HaCbIIeHHbIe yrIeBOJOpOAbl COCTOAMH MOUTH LWeJIMKOM H3 
MeTaHa, TO BOMOpOk CxKMTanH Hak OKHCbIO MexH pH 280—285", 
a yraespoxoposbi—npu 750—850°; npv anamuse ra30B C OO/bIIHM Co- 
lepxKaHHeM BBbICUIHX FOMOJIOrOB MeTaHa BOAOpOA CKHTAaM PH TeM- 
llepatype He sBbime 250—260°. Kak moka3aiH HallH CielMaJbHbie 
HCCleMOBAaHHA, CKUTAaHHe BOZOpoOra npH 250—260° He conpoBoxaerT- 
CA OKHCACHHeEM BBICIUHX FOMOJIOrOB MeTaHa (CM. TaKk2Ke®), 

CokepxKaHve VWHAMBUAyabHbixX yrvieBOJOposoB B rasax onmpese- 
NAIM MeTOJOM HH3KOTeMMepaTypHOH peKTHpuKalHH®, a oOlee Co- 
fep>KaHve TOMOMOrOB MeTaHa B KOHBeEpTHpOBaHHOM ra3e—na arira- 
pate AsHHMHM®. Yoenbubli Bec ra30B OTHOCHTEJIbHO BO3AyxXa ONpe- 
JeAIH MHKHOMeTpHIeCKH®,. 

Conep>Kanve cepoBofopofa B ra3ax onpefeaJiH HOAOMeTPH- 
YeCKHM METOJOM, Cosep Kanne OPraHvyeCKHX CePHHCTHIX COeMHEHHA— 
MeTOJOM CXKHTaHHA (C NOrpelmHocTH1o +1 me S/m*), M60 pH KOHBEp- 
CHH YrIeBOJOpOAOB C BOAAHbIM apoM IIpH 800—850° Ha HHKeIeBOM 
KaTaJIM3aTOpe opraHHyeckylo Cepy MpeBpallaiH B CepOBOMOPOA, KO- 
TOPbIli ONpewlerssH HONOMeTpHyueCKH™ (rorpeutHocTb +0,2 me S/m*>*). 


3. HMcxoyuple ra3bl 


YrmeBosOpOAHble Ta3bl, 34 HCKMIOYCHHEM 9TaHa, AOCTABJIAIH B 
OaloHax TO TaBsexHeM. 

Jina OMmbITOB C Me€TAaHOM HCHOMb3OBaIH MpPHPOAHbIM ra3 DByX Me- 
cropomwyzenni: No 1 u Ne 2. QtaH Nowyyanu 31eKTPOJH30M 45% -Horo 
pacTBopa auetTata HaTpHa®. 

YrueBowOpombl, HauHHad C Cy HW BbIMe, YACTHYHO HJIM MOJHOCTbIO 
HaxOJHIHCb B OalvIoHaX B CXKHKCHHOM cCocTosHHH. Ilo mMepe pac- 
XOMOBAHHA fa3a HW MOHWKEHHA TaBJIeHHA B OasOHe 3TH yrIeBOAOpOTbl 
TOCTeNeHHO HCMapAHCb, B peSyMbTATe YErO H3MCHAJICA COCTAB BBIIy- 
ckaemoro ra3a°’: B HEM YMEeHbIIMaJOCbh ComepxKaHve HHM3KOKHMALULUX 
KOMMOHeHTOB (BOAOPOa, M€TAaHa) WH MOBBINAaIOCh COJepKaHHe BbICOKO- 
KMMNAWHX (BbICIIHX TOMOJIOrOB MeTaHa H OJe*HHOB); COOTBETCTBEHHO 
3TOMY YBEIHYHBAaJICA YJeIbHbIM BeC raza. OMHOBPeMeHHO B BbIIyCKae- 
MOM Ta3@ YBeJIHUMBaOCbh H COepxKaHve OpraHWyeCKHX CepHHCTbIX 
coeqHHeHHH (ocobeHHO B HeTAHOM KpeKHHT-ra3e). 

Peometpbl JJIA H3MEpeHHA NOTOKAa TaKHX Fa30B KaJMOpoBasH ra- 
30M cpefHero cCocTaBa, HalpHMep, peOMeTp AVIA KpeKHHE-rasa— 
ra30M C OTHOCHTCJIbHBIM YJ@JIbHbIM BeCOoM OKOIO 0,75. Tlostomy mpH 
H3MCHCHHH YeIbHOTO BeCa 3TOTO Ta3a BO BpeMA OTbITOB OT 0,65 Jo 
0,85 o6bemHad CKOpOcTh MeHAsIaCcb He Gomee vem Ha 8—10%. 

Ilepeq KonBepcHeli TponaH MHOrAa pasOaBsAH MeTaHOM, a 9TH- 
JI@H—a30TOM HIM 3JIEKTPOJHMTHYCCKHM BOAOPOM0M. CKOpOcTb KaxKAOTO 
ra3a, NOcTynapulero Ha CMeleHHe, peryJHpoBasH MO peoMeTpaM. 

B ra6n. 9 nmpHBefeH CpeqHHH COCTaB 9THX Fa3oB. 
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Tabauya 9 
CpeaHua cocTas Yr MeEBOROPORHbIX Fa30B 
(% o6bemu. ) 
TipHpognuiit ra3 
| a ae STaH Fiponan Puede ve 29 
Ne I Ne 2 Seneca ie 
eee 
CH 84 91,5 0 9) 0,5 I—1,4 
CoH, = 1,8 96—98 Q 3,8 — 
ake — 0,8 89—93 28,0 — 
t-“Usliig am: 4,5 30,3 — 
nH, — |} 09] 1} 0,6-0,8 7 «| 308 = 
Cs H BbILLUe — = | | LO — 
non = — Q0—O0 ’ 8 os 0 ’ 0 CoH4—93—96 
7) o = —< —_— =. ] ’ 2 0 ,2—0 ,4 
CO — — 0,4—1,2 — — — 
Hp a — O—1,2 — — — 
No 16 5,0 — 0,3 o.2 2,5—3,5 
Tabauya 10 ! 


H3menenHe o6uero coctaBa ra30B KpekHHra H NMpoan3a Heq*TH B 3aBHCHMOCTH 
OT aBJeHHA B Oaa10Hax 




















KpekK#Hr-ra3 [a3 nupomu3a HedTu 
JlaBnenne, ama Jlannenue, ama 
Pa 4 
100—120 40—70 3--- 10 100-—110 | 40—-60 | 1 
| | 
O6urnHH cocTaB, % O6nbeMH. | 
Calla, 5,5—6 | 5,57 15—19 | 20—23) 27-30; 41—46 | 
CnHay 40 81—82 86—-89 81—82 53—56 51—56 445] 
He 10—17 38-—5,5 0—0,6; 18—23 11—19 3—5 
CO.-+HaS 0,2—1,4 0,2-1,4 0,2-1,4/ 0-0,4 0-04 0-0.4 
CO 0,4—1,6 0,4-1,6 0,4—1,6 0,4—0,6 0,4—0,6 0,4—0,6 
No 15 0,5 0,4 — 2—4 ~— 
Opraunyeckan cepa, 
Me/ MP 165—190) 120—250]} 650-—770 2—2,5 — — 


OrTHocHTeJIbHBIA 
YAebHbIH Bec 0,6—0,64/0, 7—0, 74]1,0—1,15 _— = ae 


CocTtasw yraeBoZopoxos, % O6nbeMH. 


CH, 48—50,5 — — 136,5—44 — — 
Cg 12—14 — — 7—17,5 — — 
CoHy 3—4 — — 15,5—18 — — 
C3Hx 7,5—8 — — 0, 7—I — 
C3H¢ 2,5-—-3 = — 4—4,5 — — 
Cay 2,5—-3 — _ 0,1—0,2 -— _ 
C4Ha 0,7—1,7 — — 0,5—0,7 — — 
C; H Bplle 1 ,8—2,2 —_ — 2—2,5 — 
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CofepkaHve opraHHueCKHX CepHHCTbIX COCAMHEHHH B 3THX ra3ax 
ObIIO + HE3HAUHTEbHbIM. 

HetaHouw KpeKHHr-ra3 Nox Aapsenvem 100—140 amm u ra3 nu- 
pomH3a HepTH Nox Aapsenvem 120—130 amm yoctaBaanu B Oanno- 
Hax. CoCTaB 3THX fa30B NO Mepe BBINYCKa H3 GaNNOHOB 3HaYHTeABHO 
H3MeHsAvIcA®’ = (Ta6n. 10). 

B HeKOTOPbIX ONIbITaX KPCKHHI-ra3 OXJaKLaIM LO MHHyC 70—80° 
(cmeCbIO TBEPAOH YIIeKHCJOTbI H alleToHa) HW Yaa B BUAe KOH- 
WeHcaTa YaCTb yrueBozopozoB Cy,—C,; uw opraHHyecKHx CepHHCTbIX Co- 
emuHeHHh (TaOn. 11). CoctaB nonyyaemol mocae stToro ra30BoH 
CMECH ObIJI OM30K K COCTABY MPOMbILICHHOH MeTaHO-3TaHOBOH (ppak- 
WHH KPeKHHr-ra3a. 

UroObl 136eKaTb pe3KOrO H3MeCHEHHA COCTaBa NMpora3a MpH oMbl- 
Tax, JjaBjeHve B OasOHaxX C 3THM Tra30M He CHHKaIH HHuKe 40— 











45 amm. 
Tabauya 11 
CoctaB KpeKHHr-ra3a JO HW MOCe OxaaKAeHHA BO MHHyc 
70—80°C 
(% o6beMH.) 

a3 os aa Be eee 
CH, 48,0 56, 
CoH, 14,0 16,0 
CH 3,8 3,3 
C3Hs 7,8 4,7 
CaHg 2,3 k5 
CaHi 2,0 0,0 
CyaHy 0,7 0,0 
C5 H Bbiue 7 ee 0,0 
2 16,6 16,3 
CO» 0,8 0,8 
CO 1,3 1,3 

Opraunyeckan cepa, xe; 165 105 

OTHOCHTe.IbHBIN = y@c1bHbIf 0,73 0,61 


Bec YFda3a 


Js OYHCTKH OT TPHMECH KHCOPOAa BbIXOWAULHH H3 GOa/JIOHOB 
a30T NpOMmycKaJIM Yepe3 BOCCTAHOBJICHHY!IO TpaHYyJHPOBaHHYy!O Me@Jb 
npu 280—320°. 

Tlocrynatoului B YCTaHOBKY BO3SAYX TIpeABapHTeNbHO OUHUWLaJIH OT 
ABYOKHCH yrulepoa WH CepHHCTbIX COeZHHEHHH B KOJOHKEe C HAaTPOH- 
HOH MW3BeCTbIO. 


4. KataansaToppi 


IIpv H3y4eHHH B3aHMOAeCHCTBHA HHAWBHAYAJIbHbIX YrJIeBOAOPOMOB, 
a TakKKe [MPOMbIIMWJICHHbIX YIrJIeBOROPOAHbIX Lra30B C BOJAHbIM Napom 
MbI TIDHMCHAJIH HAHOCHbIe HHKEJeBbIe KATAIH3aTOPhI, paspadoTaHHbie 
B TocyapCTBeHHOM HHCTHTYTe a30THOH MPOMbIIWJIGHHOCTH JJIX KOH- 
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BepCHH MeTaHa. ITH KaTaH3aTOPbl NPHrOTOBAMH HAHeECeHHeEM HUHT- 
PpaTOB HHKeJIA WH AKTHBHPYIOWWHX AOOaBOK Ha OFHeyNOpHbI HOCHTeAb 
€ MOCJEAYIOUIMM TEPMHYCCKHM Pa3sIOKeHHeM Coe TO OKHCJOB Me- 
Taos. Katanu3satop TMAII-2 conepxan 3% Hukenn nu 1,0% oKu- 
CH AaJIIOMHHHA, HaHeCeHHbIX HA KYCOUKH IWaMOTHOrO HOCHTeNA pa3- 
Mepom 2—3 mam. Katanu3satop TMATI-3 umen uno cocras. 

Hye NpHBOAHM COCTaB WaMOTHOrO HocHTenA (B %): 


SIO gs, fy ear eed Goh yee  OOLO 
Al,O3 o ea 8865 
FesOs Je l 
CaO 0,8 
MgO 0,3 


HacbinHoH Bec HOcHTeaA Obl OKOMO 1 2/cm*. 

Bavanue Cepbi Ha KOHBepCHIO OeCPUHOB HW rasHduKalAlo yruepo- 
Aa yhoOuee Bcero ObI0 H3y4aTb HA HEMPOMOTHPOBaHHOM HHKeJIeBOM 
KaTaJIM3aTOpe, HAHeC€HHOM Ha KYCKH Mpo3spayHoro kBapla*. Equu- 
CTBCHHbIM AKTHBHbIM BelMECTBOM B 3TOM KaTaJIH3aTOpe TMocse BOCCTAa- 
HOBJICHHA ABIAICA HHkKeIb (3%). OBTOT KaTasH3aTOp, KOHe4HO, He | 
HMeJ. NPaKTHYeCKOLO 3HaveHHA, TAK KaK CFO AKTHBHOCTD Oblsia HHKE, ; 
4 UVBCTBHTeEIbHOCTb K OTPaBJICEHHIO BbILIe, YeEM Yy KaTasIH3aTOpa | 
PVAII-2. Kpome toro, Hukeab Obl cna6o 3aKpenweH Ha KBAapULe. 


IV. BbIJEJIEHHE YIJIEPOJA NPH HATPEBAHHHM AJIA®ATHYECKHX 
YFJIEBOAOPOOB C BOASHbIM TIAPOM B OTCYTCTBHE KATAJIH3ATOPOB 


IipH sa6opaTopHblx HCCAeZOBaHHAX HV IIPOMbIIJICHHOM OCYLLeCTB- 
J€HHH KOHBePCHH YIJICEBOJOPOAHbIX Ta30B C BOAAHBIM MapOM Ba>KHO 
3HaTb, MO KaKOH TeMIepaTypbl MOXKHO B OTCYTCTBHe KaTaJIH3aTOPOB 
HarpeBaTb 3TH Fa3bl C BOAAHbIM MapoM Oe3 3HaUHTeIbHOrO pacijene- 
HHA COepKallHXCA B HAX YIeBOAOPOJOB HU, OCOGeHHO, 6e3 OOpa3z0Ba- 
HHA yruiepoga. Baizenenve yriepoqa ph MpesBapuTesIbHOM Harpe- 
BaHHH yIvleBOJOPOAOB C BOAAHbIM TapOM MOrvIO Obl MIPHBeCTH K 3a- 
rPASHEHHIO H 3aKYIOpKe TeNJIOOOMCHHHKOB, I PHMeHAeMbIX B IPOMBIILL- 
JI@HHbIX YCTaHOBKaX, HW K 3aYIJIepOKHBAHHIO KAaTAM3aTOPOR. 

Mb onpeneimH TemnepaTypbl, 2O KOTOPhIX MOXKHO GOe3s0nacHo 
HarpeBaTb Pa3JIHYHble IPHPOAHbIe H MpOMbIMIeHHbIe yrleBOAOpOHble 
ra3bl C BOAAHbBIM NapOM B OTCYTCTBHE KaTaH3aTOpoB. C sTOH WesbIO 
CM€Cb TaKHX Fa30B C BOAAHbIM T1apOM NponycKasiv B TeYeHHe AVJIMTeb- 
HOrO BpeMeHH (OT 7 AO 125 yac.) yepe3 nycToH KBapUeBbI KOHBEpTOP, 
HarpeTbid NO pa3qH4HbIX Temrepatyp. B GoubUuIMHCTBe ONBITOB K Ha- 
rpeBaeMbIM Ta3aM OOaBAIH ABOHHOe (NO CpaBHeHHIO C TeopeTuye- 
CKH HeOOXOMHMBIM) KOJIH4eCTBO BOAAHOTO Napa. Konuyectso mpony- 
WeHHOrO ra3a cocTaBAAanoO oT 30 go 140 vz. Baizenstoujulica mpu Ttep- 
MHYCCKOM Pa3JIOKEHHH YIeBOOPOAOB yruepos, ocean BONH3H Me- 


* []amoT H Apyrve HOCHTeM He ABAAJIHCb KHHEPTHBIMH MaTepHalaMH JA 3THX 
peakuHn. | 7 
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CTa OOpa3soBaHHsA, HU €fO MOXHO G6plO erKO HaGMOAaTb yepes Npo- 
3padHble CTEHKH KOHBeEpTOpa. ITH OTMOMKeHHA B PARE OMBITOB ABIA- 
JAHCb Oolee YYBCTBHTEIbHBIM MpH3HaKOM r1yOoKoro KpekHuHra yrse- 
BOMOPOJOB, 4YeM H3MeHeHHe OOUIero COCcTaBa NponycKaemoro ra3a. 

IIpoqomKuTebHOCTS npeObipanusa (z, CeK.) HW JHHeMHYyIO CKOpocTb 
(w, m/cex) ra30-napoBoli CMeCH B peaKUMOHHOM OO6beMe KOHBepTopa 
BLIYHCIANIH MO YpaBHeHHAM: 


es 9 -273- 3600 (26) 

Q-(m + 1)-T 

a 73-3000 To (27) 

rye  U—peaKUHOlHblii OObeM KOHBeptopa, cm?; 
S—romatb ero Tonepeynoro ceyeHua, cm?: 
Q—ckopocTb cyxoro rasa,cm®/uac (npu 0° u 760 mm pr. cr.); 
m—oObeMHoe OTHOIUeHHe Map/ra3 B HCxXOqHOM cmecH: 
T—a6corotHad Temmepatypa, °K. 

[Ipu sTHX pacueTax MbI MpenHeOperanu u3sMeHeHHeM OObeMa raza 
BBHAY MaJlOl{ CKOpOCTH peaKWHH B OTCYTCTBHe KaTamusatTopa. He 
BBOAMJIHCb TakxKe NONPABKH Ha H3MeHeHHe WaBJICHHA B PeaKILHOH- 
HOM OObeMe, TaK KaK OHO JIMUIb He3HAYHTeIbHO OTKJOHAMOCb OT 
760 mM pT. crt. 

PesyJbTaTbl UaCTH NPOBeJECHHDIX ONBITOB aHbl B Tabu. 12. 

OHH NOKa3bIBal0T, YTO BCE HCCICNOBAHHBIe HACHILIeCHHbIe H HeHa- 
CbILNeHHbIe aIHpaTHyecKHe yIrMeBOAOpOAb MpH Temmepatype yo 700° 
H MpOOJKHIEIbHOCTH HarpeBaHHuaA Zo 1—1,5 cek. He pearupylwrT Cc 
BOAAHBIM TapOM B NvCTOH KBapueBoH Tpy6Ke. Ha 3To yKa3piBaeT 
NpakTHveCKH MOJHOE OTCYTCTBHE BHOBb OOpa30BaBIUIHXCH OKHCJIOB 
yrmepoya B ra3ax nocie HarpeBaHHa. Takum oOpa30m, BosAHOM Map 
B STHX YCJIOBHAX ABMACTCA KOMNOHEHTOM, TOJIbKO pa36aBJIAIOLLIHM KOH- 
ILCHTPauulo YrNeBOAOPpOAOB B HCXOAHOH ra30-napoBoH cmecu. JIuuib 
Np HarpeBaHHu Fa30B KpeKHHra HM NHpoOH3a HedTu Ao 800° B Treue- 
HHe He MeHee 0,5-—-1,3 cek. HayHHaOCh B3aNMOselicTBHeE Me KLV 
BbICLIHMH aJIHaTHyYeCKHMH YrJeBOLOpoaMH MW BOAAHbIM MapoM Cc 
oOpaso0paHHeM OKHCH yrveposa. 

Pe3yJIbTaTbl HallHX OMbITOB pacxogATcA Cc faHHbiMu Kpaligepa 
uv [loptepa*!, KoTopble ykKa3bIBaIH Ha Hayaslo B3aHMORelCTBUA 3TaHa 
C BOJAHBIM MapOM BIIpOTOUHOH yCTaHoBKe 6e3 KaTanusaTopa y>Ke pH 
600°, u copnayaioT c HaGiogenuamn JIanra 1 Moprana®, ne o6Hapy- 
*KHBUIHMH PpeaKUHH MexKLy MpOmaHOM HM BOAAHBIM TapoOM IIpH TemM- 
nepatypax HwxKe 700°. ~ 

Metan mp 800° emje He pearupyerT c BOAAHBIM Napom. Tak, nocue 
0,5-cekyHAHOro HarpeBaHHA CMecH NpHpogHoro ra3a Ne | c BOAAHBIM 
mapom, comepxkameH okoo 21% MeTaHa, He HaOMIOMaNOCh HHNKAaKHX 
NPH3HaKOB pa3sIOKeHHA NOCWeLHErO: B KOHBEPTope Nocue oMbiTa yrse- 
pofa He Oblo, a CoLep2KaHHe OKHCIOB yreposa UM BOMOpOa B KoHeU- 
HOM ra3e He TIPeBbIWaO NOrpeuiHOCTH ra30Boro aHanu3a. Drv 
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C BOARHDIM flapOM B NYCTOM KBapHeBOM KOHBEpTOpe 


(Hi —- HCXOAHBIN Fa3, K —- KOHeYHbIN 7a3) 
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Tabauya 12 
BoigedeHue yraepoya NpH pa3sW4HbIX yCJOBHAX HarpeBaHHA yrJeBOMOPOAHHIX ra3zoB 





ere Hap 7 CoctaB cyxoro ra3a, % o6bemH. | Borzenenite 
typa, °C ra3 ceK. | CH CO | | Cate, No yriepoza 
NETO 0.0 "0.3| 83.4 | 15,7 
H ’ ? a) >* ’ ’ aan 
800 4,0 | ce te 0:9 | 0.0 | 00} 013! 83.3 135 He 
TexunwuecKHH Mpomau 
600 7—8 O26.) gec0 |... Be? 0,8 1,2 96, 5” 0,3 | Her 
700 O50 “Oe lSt oK e351 45* 0,0 Lae 92,6 0,9 Het 
MeTavHo-MponNaHOBaH CMECb © 
600 3,3 LO [i «x O,.8 1) 1,2**1/ 0,2.) 04 95,6**| 1,8 Her 
700 3,41 0,91 x 0,6] 9,4**| 0,4] 2,7 84,9**) 2,0 Ectb 
[Mponan-6yTaHOBaH CMeCb, pasG6aBaeHHaAH AZ0TOM 
600 | 4,6] 0,55) u 0,0 | 0,0 0,0} 0,0 50,2 | 49,8 Her 
700 4,7! 0,5| x 0,0} 8,8 ~ 3.0 43.9 45.0 Hert 
: 4H — — — — 44 8 55.2 — 
730 | 4,4) 0,5 i 0,0 os zo MN ae | 35.6 | 46.81 Eerp 
790 4,7 | 0,45 — — — — — _— Ectb 
ITHMTeCH, pasG6haBAeHHDA BOATOPOTOM 
540 4,0 1,0] u 0,0 {72,0 0,6 | 23,4 | 0,0 4,0 Her 
580 3,4}; 0,9 | Hu 0,0 {60,0 0,4 | 34,8 | 1,4 3,4 Ectb 
580) 3,9] 0,6 | nu 0,0 /16,1 0.5 279.7 Q, 1 3,6 EcTb 
600 3,9 1,0] 0,2 {71,0 0,4 | 23,4 0,8 4,2 Ectb 
QITHTeH, pash6haBMeHHBIH AZOTOM 
600 4,0 1,0] u 0,0 {65,2 0,0 | 0,0 | 0,2 | 34,6 Her 
650 4,9] 0,4] n O,0 64,8 0.4 Q,0 O72 34 6 Her 
700 4,9 0,6 | Hu O,O |66,8 0,2 0,3 | 0,2 32,5 Ectb 
He@tTavHou KpeKHHr-Tas 
fu 0,4 | 6,6 [0 5,0 86,5 0,0 — 
BUD) 1 eNO As Ol eg 644g Gio Wl! <5. 86,5 | 0,0) Her 
H 1,2) 8,4 2.2 8,8 94 0,0 -— 
ee A ae fe t4}s'6 | 2:2] 85] 79.3 | 0,0] Ecrp 
? u 1,0 | 7,0 1,9) 10,7 79,4 0,0 — 
70 | 4,0] 06 [fe ote | 629 270 | 10,7] 79,6 | 0,0] Ecre 
Oo es Wao [eo eo 1,9] 13,2 18,8 0,0 — 
800 | 4.0] 0514" 56 lio’o | 19 [168] 608 | o'0] Ecm 
2A 0,3 1,6 81,8 0,0 | Yraepon, 
i fe 08 [31.6 | 1.2) 1255] 53.9 | 0,0] # cmona 
: u 0,4 | 5,9 [2 1,4 91,1 0,0 — 
450-800 | 4,0 | 0,035 ‘ 05)6.0 | 1.2) 14] 90:9 | 0.0] Her 
Hegbravo% mupo-ra3 
500 38 | 1.7 | {8 0,0 |25,4 O34 17.0 Boye 2,0 — 
- 11x 0,0 [25,2 | 0,6] — = = Her 
590 3,8 15] x 0,2 '26,0 0:6 4. 15.2 55,6 2,4 Ectb 
) H 0,0 {26,5 0,6; 14,5 00,0 4,0 — 
0 eye ae . 00 \26,8 | 061 14,0} 54.8 | 3.8] Ecte 
800 3 2 1.3 | 44 0,0 |26,4 0,6 | 15,6 54,0 3,4 | Yraepog 
: | . 21222 3,4 | 26,4 45,6 2,2 | HW CMovla 
* CocTaB yrueBOJOpox0B B KOHeU- ene || CoH | SESe Aiea tee See oe eee | CaHe | CaHe \CaHi0 | Cs 4 Bbiue 
HOM ra3e mocwe HarpeBaHna tipH 600° 1,6 0,4 2,6 0,8 83, 4 5.5 3,4 
To »#xe, npn 700° 1,1 1,6 0,9 2,9 85.6 | 17 
Le C Y= 
HOM is eeepc 600° 53,9 0,2 2 1,0 35, | 0,9 — 
To xe mpH 700° 548 | 5.5 | tg | 3.9 | 258 | 14 11 
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pesyJIbTaTbi COBMafaloT C JaHHbIMH, NOMYYeHHBIMH HaMH B pe AbIAy - 
UIHX HCCeOBaHHAX?. 

KpekHHr H JervfsporeHv3allna BbICLIMX audaTHyecKHX YIJieBo- 
oposxoB Cc oOpasoBaHHeM yruiepola OJIEPHHOB B OTCYTCTBHE KaTaJH- 
3aTopa NIpoTeKasiM IpH Oomee HU3KHX TeMNepaTypax. Tak, pa3oxe- 
He yreBOOpOAOB, BXOAAMIMX B COCTaB TexXHMYeCKOrO Npolana, Ha- 
YHHaOCb Mp TemnepaTypax OKOJIO 600° u 3HaYHTeNbHO YCKOPAJOCb 
mpu 700°. Ilocne HarpepaHHa B Te4YeHHe ~0,15 cek. ra30-napoBok 
cmecu, coJepKapwel oKoo0 9% TexHHuecKOrO Mpomaha, B KOHCTHOM 
ra3e HOABHMOCb 4,5° onedHHoB, 2% MeTaHa H 9TaHa H 1,770 BOOpo- 
jla, OTCYTCTBOBABLIMX B HCXOAHOM raze. PasjoxKeHHio NOABEprasHCb 
IpeHMYWIeCTBEHHO OyTaHbl HW Apyrve BbICHIHE yreBOAOPOAL, cojlep- 
*KaHHe Ke Mpomana UpakTHYeCKH He H3MeHAJIOCH. Bpimenenue yruie- 
pola Mp yKa3aHHbIX YCAOBHAX, OMHAKO, HE NPOHCXOAHMO. 

Yruepoy He oOpasyeTca TIpH 700° u mpu 0,5-cekyHAHOM HarpeBa- 
HUH CMeCH BOAAHOrO Mapa H a30Ta c 5% mponana WH OyTaHOB, XOTA 
B pesyJbTaTe KpeKHHra 9THX YreBOAOPOAOB B Tase MOABHIOCh LO 
9% oneduHoB. JIMub pH HarpeBaHHH yka3aHHoh cmecu fo 730—- 
740° (c==0,5 ceK.) HaOogaoch OTIOKeHHeE yruepowa Ha CTEHKAX 
peakTopa. 

YBeIHYCHHE MPOAOJKUTeIbHOCTH HarpeBaHHA NPHBOAMMO K 3Ha- 
UHTEIbHOMY YFsyOJIeEHHIO MHPONH3a YIVI€BOLOpOAOB TpH 700°. Tak, 
flocme HarpeBaHHaA B TeyeHHe 0,9 ceK. ra30-MapoBow cMecH, COoep- 
apie 9% TeXHHYeCKOrO Mponana u 13,5% npHpogHoro raza Ne 2, 
B KOHeYHOM raze coxepxKaloch yxe 9,5% OePHHOB, a Ha CTCHKAX 
KOHBepTopa OTJIOMKMICA yrepod. 

HekorToppie HCCefOBaTeH yKaSbIBaloT**, UTO B OTCYTCTBHE KaTa- 
ugaTopa pa3joxKeHHe NpomaHa HadMHaeTCA NpH 460°, a pacnay c 
BbileneHnem yraiepoga c 570—600°. Hecopnanenne Hauinx PesyJb- 
TATOB C 3THMH J@HHbIMH CaeyeT OObACHHTb 3HAUHTEJIbHO MeHbIUeH 
MPOMOJKUTEMBHOCTbIO HarpeBaHHA B HallMX OTIBITAX. 

Tlaxe uanOonee ycToiiunBple u3 OmeHHOB (9THJICH, fpomuaeH) 
paculensioTcs mpH Goee HH3KOH TeMMepatype, YeM 6yTaHbl. OAHaKO 
OTMOKeHHe yruepola B KOHBepTOpe 3aMETHO 34BUCHT OT o6ulero Co- 
crapa HarpeBaemol ra30-napoBoH cmecH. Tak, pH 0,5-cekKyHHOM 
HarpeBaHHH 9THJeHa, pasOaBJIeEHHOTO BOAAHbIM MapOM H a30TOM AO 
KoHUeHTpanHH 11%, yraepod BbIqeIAICH MpH 650° u spre. C Apv- 
ro CTOPOHbI, MPH HaJIH4HH B HarpeBaeMOH CMeCH, IOMHMO 9THJIeHa 
H BO-sHOrTO napa, 5—8% Bofopowqa OOHapyxXHBaIH yrepod Ha 
cTeHKax KOHBepTopa yxKe IIpH TeMMepaType OKOO 580°; Bplmesenne 
yriepofa TIpOHCXOAWAO B 3STOM CJyuae Marke TPH KOHIeCHTpalun 
aTHeHa, paBHoOH 3,5%. ITa Temnlepatypa coBmlawaeT C V Ka3aHHOH 
B MuTepatType®* TemmepaTypoH Havala MApOMH3a NHCTOMO 9THAeHAa 
(570—580"). 

B onpitax ¢ ra30-napoBoll cMecbIo, CosepxKaBuleH 18—19°% HedTs- 
Horo KPpeKHHr-ra3a, ake MpH AAIMTeIbHOM HarpeBaHHH JO 500° 
(ooo 8,5 CeK.), HE MPOHCXOAH MMPOAHS YEBOAOPOAOB AO YINIC- 
pona. Tpu 600° yruiepoy oTsarasica B KOHBEpTOpe yxKe MPH HeNPOAOsT- 
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*KHTCIDHOM HarpeBaHHW Ya30-NapoBoli cmecw (~0,6 cek.), a pH 
780—800° npoucxogua vHTeHCHBHBIT NHPOWH3 YraeBOAOpOAOB, Cco- 
NPOBO*KAaeMbIH H3MeHEHHEM COCTaBa HarpeBaemoro raza (coqepxKa- 
HHE OJCPHHOB HW BOAOpOZa yBeMUMBaNOch, a COMepKaHHve HACHIINeH- 
HbIX YPIEBOAOPOA0OB YMEHbIUaOCb) H O6pa30BaHHeM G6osIbuIOrO KO- 
WHMECTBA YrNepoha, WH TakKe >KeTO-KOPHYHeBLIX CMom. Tnponus 
OCOOEHHO YCHJINBaJICA C NOBbILIeCHHeM KOHILCHTPallHH BbICIUIHX TOMO- 
AOTOB MeTaHa (C,—C;) uw ojepuHOB B HCxXO_HOM KPeKHHI-ra3e H 
HaOMoalcA Rake IPH COKpaleHHH NpOLOMKUTeDHOCTH HarpeBaHHa 
no 0,15 cex. JI nub COKPalleCHHeM TIPOAOJKHTEJIbHOCTH HarpeBaHHA 
npuH 800° no 0,04—0,05 cex.* YAaOCb HACTOMbKO YMCHDbIINTb rayOu- 
HY UHPOAM3a, 4TO yrepo He BbIZeMAICH B alinapaType axe mpH 
AJMTeEJIbHOCTH ONBITOB cBBIUe 300 uacop. 

XoTa np ~1,5-cekyHHOM narpeBannu ra30-lapOBOH cmecuH, 
cofepxaBmeH 20—21% Hepranoro nuporasa, Ppa3sJIOKeHHE YreBo- 
AOPOAOB C BbINeeHHEM yrulepowa HaunHanoch yxe npn 550—600°, | 
OMHaKO 0 700° He ObIO0 3aMeTHO M3MeHeHHS O6uLero CocTaBa Harpe- : 
Baemoro ra3a. TosmbKo npxv 800° nuponu3 HacTombKO YCHJIMBaJICA, | 
4TO, MOMHMO 3Ha4HTeIbHOrO BbIMeNeHHA yraepowa, Ha6moRxanoch , 
oOpasopaHHe BOROpona Hu cmon. OrnoxKenne yreposqa mpoucxozuano | 
H B HarpeToH jo 550—600° BepXHel YaCTH ra3z0nouBOLAWel TpyOkH ! 
KOHBEpTOpa, XOTA JIHH€HHAaA CKOPOCTb fa30-mapoBoli CMecH cocTaB- 
AANA 31€Cb OKOO 2 m/cex. B onbitax mpH 850—900° BbIJe@JIHBIIHHCA | 
yraepol Onicrpo 3akynopua Pra30nOBOMAMy!o TpyOKy. Takum o6- 1 
pa30M, He@TAHOH MHpora3s MOxKHO Ge3s0NacHoO HarpeBaTb C BOJAHbIM 
HapOM B IlyCTOM KBapI[CBOM KOHBepTope sb Jo 500°, tT. e. Ha 
50—80° Hypke, 4eM KpeKHHT-ras. Ito pa3aHune O6yYCIOBIeHO He TONb- 
KO OoMbUIeH MpOOMKUTeMbHOCTHIO HarpeBaHHA Mupora3sa B HaLUINXx 
OMbITaX (MPHMepHO B-TpH pa3a), HOM BABOe OONbIIHM 0 CpaBHeHHWo C 
KPCKHHT-Ta3OoM COMepKaHHeM BbICIIMX aMdpaTHYeCKHX yraeRO- 
ROPOAOB H, ocoOeHHO, OwepuHOB (B TOM 4Yucye npomusena Hu 6y- 
THJICHOB). 

SanouHeHHe peakUHOHHOTO o6bema KOHBe€pTopa KYCO¥KaMH Ma- 
TepHasla, HCMOMb30BaHHOTO B KayeCTBE HOCHTeeli AIA KaTasu3aTo- 
POB B HaulMX ONbITaX (MpospayHbI KBapL, WaMoT, NOpTaH J-LeMeHT), 
OKa3 a0 PasIHIHO® BIMAHHE Ha BbIeeHHe yriepoja Ip HarpeBaHun 
YEIEBOAOPOAOB C BOAAHBIM 1apoM. Tak, npHcyTcTBue KBapueBo Ha- 
CaNKH HE BIIHAIO CYIIECTBEHHO Ha TEpMHYeCKOe pasOKeHHe yrueBo- 
Ropofop (Ta6n. 13): npu narpespanun ra30-NapoBOH CmMecH, cojep- 
masueH 13% stTunena u 6,5% BOJOpOa, HIM Ta30-MapoBol cmMecH Cc 
20% MeTaHO-3TaHOBOH (ppaKuuH KP€KHHI-Ta3a, BbIJeeHHe yruleposa 
HayHHaOCh NpH O90". Ha nacagkax m3 WaMoTa ¥ NopTAaHy-UemeHTa, 
He ABJAIOUMXCH MHEPTHbIMH MaTepHasaMH, Mocyle ONBITOB B aHaso- 
rHYHBIX YCOBHAX He OblIo OGHapyxXeHO OTIOKeHUE yruepoga. 





* [Ji 3Toro onbita npHMeHsH KOHBepTOp B BHAe Y3KOH KBapueBOH TPyOKH C 
HaPYKHbIM H3MepeHHeM Temlepatypbl. JIMHeHHaaA CKOPOCTh ra30-MapoBo cmecH 
B TpyOke cocTaBiata 3—10 m/cex. 


158 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Tabauya 13 


Bpietenwe yrnepoya Np MarpeBakHu yresOAOpONHbIX Ta30B C RBOAAHbIM MapomM 
B NPHCYTCTBHY pa3JIM4HbIX MaTepHasos 


(4 — HCXOAHbIN Ta3, K —- KOHeEYHbI Ta3) 























Temne- CoctTaB cyxoro ra3a, % O6bemMH. 
MartepHa Tap =< 
paTypa,| —— & oO 
HacadKu oC ras | eek. CO XS 
2 Con CO He CrHonpo| Ne As 
IIpHpoduHbH ra3 
Ulamor , . | 700 | 2,0 ne 0,0 — ne 0,0 84,0 hea Her 
800 | 2,0] 0,8) k 0,5 — 0,2 9g 81,5 [15,9| Her 
ITHAIeCH, pasOaBp.reHHob ii BOLOPOZOM 
Kspapu ..| 590} 4,1! 0,2)n 0,4 60,0 | 0,4] 33,6 3,2. 1204) Bert 
Ulamor .. 980 | 4,1) 0,2) 0,4 60,0 0,4) 33,6 3,2 2,4) Her 
Iloprranzue- 
MeHT . . | 580 4,1] 0,2ln 0,2] 61,0 | 0,2] 34,3 1,0 | 3,3! Her* 
HedTavHonw KpeKHHr-Tras 


Kpapk oo. , | 590 | on ap 0,4 
| 





o,f | oe 81,1 | a EcTb 


* Ha KBaplenoii Hacadke Nox WemMeHTOM (TemnepaTypa 565°) ectb yrulepod. 


H30xKeHHbIe SKCNEPHMeHTAIbHbIe JaHHble NOKa3sau, TO OOpa- 
3OBaHHe OJeHHOB, yrlepoa H CMO pw HarpeBaHHu pa3JIMUHbIXx 
YrI€BONOPOAHIX ra3zoB oO 800° mpoucxogHT B pesyabTaTe NHpOMH3a 
OJePHHOB H BBICWIHX TOMOMOrOB MeTaHa, HO He MeTaHa. OG6pa3oBa- 
HHe yriepoxa Mph pacnafe s3THNeHa, HaHOoee ycTOHUHBOrO H3 
OJIepHHOB, HauHHaetTcaA Ha 100—130° Haxe, vem NpH MHpouHse yrue- 
BOLOPOAOB Mpoman-OyTaHoBol cmecu. TlostomMy B MpHcyTCTBHH ovle- 
(PHHOB B fa3ax, NOABepraeMbIX KOHBepCHU, OCOOeHHO BeNHKAa onac- 
HOCTb OOpa3oBaHHA yruiepowa B TenmoOoOMeHHHKax. Bmecte c TeM 
HaMH llOKa3aHO, 4TO peakILHH Ae€rHApOreuu3allHH BbICLUIHX TOMOJIOrOB 
MeTaHa, TIPHBOAAWIMe K OOpa30BaHHIO Oe*HHOB, MpOTeKaloT pH 
600—700° gocratouHo 6picrpo. Tlostomy mp HarpeBaHHH B OTCYyT- 
CTBHE KaTalH3aTOpoB Mowbure 1—1,5 cek. co3aeTCA OMaCHOCTb BBI- 
AeNe€HHA yruiepowa lake 43 ra30B, NepBOHavabHO He CosepKaBLUHX 
OuJIePUHBI. 

Ecid He CoO0,aTb 9TH YCIOBHA MpeABapHTenbHOrO HarpeBaHHA 
ra30-MapOBOH CMeCH, TO BO3MOXKHO 3ayIviepOKMBaHHE KaTaH3aTo- 
pos. Hanpumep, B aa6opatopHblx ombiTax Peiitmetiepa u ero coTpyJ- 
HHKOB*® Np MpeqBapHTeMbHOM HarpeBaHHH CMeCH ponana Cc BOAA- 
HbIM MapomM fo 700°, noBuyquMomy, mpoucxogusno pacmleneHHe mpo- 
Nava HW 3ayrlepOKHBaHHeE KaTain3aTopa mpu 700°. B tpy6uyarori 
*Ke NeuH, re ra30-NapoBad CMeCb NOCTynNasla Ha KaTaNH3aTOp TIpH TeM- 
nepatypax nue 600°, Takoro BbI,emeHHA yraepola He NpoHncxog_uso. 
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HaMv MoKa3saHO TaKxKe, 4TO COKPaleHHeM IIPOAOJKUTEJbHOCTH 
HarpeBaHHA fa30-MapoBoH cCMeCcH B KBaplleBOH alinapaType tpH 
800° go 0,04—0,05 cex. (npuMeHeHveMm OobLUIHX JHHEHHBIX CKOpocTel) 
yaeTCH MpakTHYeCKH MOMHOCTbIO 3ATOPMO3HTb peakILHH TEpMHAYeCKO- 
rO pa3JlOKeHHA YrMeBOAOpOAOB AO yraepoda WaxKe B TAKOH CJIOKHOH 
ra3s3OBOH CMeCH, KaK MeTaHO-9TaHOBAaA (pakUHA HeE*TAHOFO KPeKHHT- 
ra3a. CuelyeT yKa3aTb, 4TO HarpeBaHve Tp OoObIUHX JHHEHHBbIX 
CKOPOCTAX HCNOMb3yeTCA B HE(TAHOH MpOMbILIJICHHOCTH JIA YMeHb- 
IueHHA OOpa3s0BaHHA yruepofa B TelmMOOOMeHHHKAaX MpH mpesBapu- 
T@JIbHOM HarpeBaHHH YIrvieBOAOpOAHbIx ra3oB®. 


V. KOHBEPCHA AJIM@ATHYECKHX YIFJIEBOJOPOAOB C BOJAHbIM MAPOM 


[ip B3avMofeHCTBHH MeTaHa C BOAAHbIM MapOM ONITHMaJIbHaA J1O- 
OaBka BOAAHOTO Mapa MpHMepHoO B 1,o—2 pa3a _ mMpeBbililaeT Teope- 
THYECKH HeOOXOAMMbIN pacxogx uw cocTaBlmaeT oKOO 1,8—2,5 o6bema 
Ha OO6beM yHcTOrO MetaHa. [IpHMeHAA aKTHBHbIe HAHOCHbIe HHKEJeBbIe 


Codepxanue 8 hovbepmupobannon 203e0b % 
Cmenens konbepcul Memana, % 





Tennepamypa, °C 


Puc. 7. Basihue TemnepaTypbl Ha KOHBeEpCHIO MeTaHe C BOJAHDbIM 
napoM B fpHcytcTBHH KaTasH3zatropa THATI-3 (coornomexnne 
Hap: ¢ Tas 2, x1). 


KaTaJIH3aTOPbl, MOMKHO JIEPKO JOCTHYHYTb Pa3JIOKeHHA MeTAaHAa, O1H3- 
KOrO K paBHOBeCHOMY, TIpHueM C MOBbILeHHeEM TeMmepaTypbl 3HayH- 
TeJIbHO COKpalllaeTCA HEOOXOAMMAaA AIA ITOFO MPOAOMKUTEbHOCTh CO- 
IIPHKOCHOBeCHHA Fa3zs0NapoBoH CMeCH C KaTasH3aTOPOM. Kak BHAHO 
u3 TaOn. 14 nu pue. 7, re NOKa3aHbl Pe3yYMbTATbI HAUIHX OMbITOB M10 
KOHBepcHH TIPMpOAHOro raza, CocTaB KOHeYHOrO 1ra3a Opi OM30K K | 
PaBHOBECHOMY IIpH JJIHTeJBHOCTH KOHTaKTAa 0,45 cek. (OObeMHAaA CKO- 
poctb 500) mpu 400° u 0,08 cex. (o6bemHas CKOpocTb 2000) npu 600°. 
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Ta6auya [4 


Konpepcua mpupoguoro ra3a Ne 2 c BOAAHbIM NapoM Ha KatTaausaTope FHATI-3 





| Coctas cyxoro KOHBepTHpoBaH- Bbigesenue . 





























e o = ck HCro ra3a, % OObeMH. yrepona 

S = 2 | Map ‘ =On ae Hio@y et Ee a ee OS 

2 123] ras!] |e.) UH 0; o/ 

5 we or Se " -1COg}| CO | He! C_H Ne| ° Me |i o/ 

Beles ae | 2] aS ent? r yeee 0 

| ae. 

400! 500] 2,1 10,45) 251'1,81 47 |10,8) 0,3139,2/ 47,3 |2,4) 19 | 1,9|0,0013 

4900/2000) 2,0/0,11} 35/1,7) 5! 8,2! 0,4/31,0| 53,4 3,0; 14; —| — 

500! 500) 2,2]0,35) 55)2,5) 38 (12,6) 2,9|57,3) 24,7 2,5; 40) —| — 

600! 500} 2,010,31| 251;3,4) 22 |10,4) 9,6)69,0 9,6 1,4!/ 68 | 0,5/0,0004 

600/2000} 2,0 ]0,08) 251) 3,5; 20 9,6/10,6/68,0) 10,0 1,8; 67 | —| — 

700} 500} 2,2 10,26} 60) 4,5) 19 7,0/15,3174,4 2,0 1,3; 92; —j; — 

7000/2000! 2,0 10,06} 60;4,5;) 14 5,8)/17,2173,8 2,6 0,6; 90}; —| — 
} 800) 500) 2,210,24; 5)4,5/| 18 4,6119,0)75,6 0,4 0,4; 98! —; — 











IIpu 400° ssanmogelcTBHe MeTaHa C 1apoM NpoTeKaeT NpakTHY¥eCcKH 
TOJbKO ¢€ OO6pa3s0BaHHeM JBYOKHCH yrulepofa; Np MOBbILIeCHHH TeM- 
MepaTypbl BO3pactaeT CosepRKanHne OKHCH yrepoja B KOHBEPTHPOBaH- 
HOM ras3e. 

YpenyeHve JOOaBKH BOAAHOTO Mapa CABHraeT paBHOBeCHe peak- 
un (1) w (1a) noBbMaeT CTelieHb KOHBEPCHH MeTaHa, TIPHYeM JTOT 
acpipekT ocoGeHHo 3HauHTeeH mpH 400—600". 

[Ipn qo6apke AByX OGBeMOB BOAMHOrO Napa Ha | OObeM MeTaHa 
IpaKTHYeCKH MOHaA KOHBepCHaA TocieqHero (MeHee | % CH, B cyxom 
KOHBEpTHPpOBaHHOM ra3e) JocTuraetca mpH 750—800°. Bpizenenve 
vrulepoa Ip 3TOM TpakTHYeCKH He HaGmomaeTcA. KounyectBo yrue- 
POAMCTHIX COeAHHEHHH, HaWJeHHOe Ha KaTaH3aTOpe NMOCe OMNbITOB 
pou KUTeNbHOCTHIO 50 uac. mpu 400 u 600°, cocraBaaso (B Mepecue- 
Te Ha yruiepog) cooTBeTcTBeHHO 0,0013 u 0,0004% or Beca yruepoya 
B CocTaBe IpomyuleHHoro MeTaHa. IIpH yKa3aHHOH JoOaBKe Mapa He 
HaGm0LanoCb H M@€XaHHY¥eCKOrO pa3pYWIeCHHA KaTaIH3aTOpOB, KOTO- 
poe MpOWCXOAWT B pe3ybTaTe 3ayrMepOKNBAHHA MOCNeAHAX NpH 
400—600”. 

[pu 700—800° BbiyqeneHua yruiepofa He OTMeYaOCb H ph AoOaBKe 
Ha | oObeM MeTaHa BCero JuWb 1,3—1,5 oObema BOAAHOTO Tapa Hu 
NPOAOMKHTEMbHOCTH KOHTAKTA 0,3CeK.; YMCHbINaNaCh JIMUIb CTEMCHb 
KOHBepCHH MeTAaHa. ? 

Katranu3satop TMAII-3 coxpanaa cBolo €KTHBHOCTb H NMocwyle WIK- 
TeJIbHbIX TeperpeBoB Ha 100—200°. 

Kak yCTaHOBAeHO HaMH”’, B3aHMOJeHCTBHe MeTaHa C BOJHHbIM 
NapoOM He YCKOPAeTCA OKHCaMH HHKeA. JLIAd NMOWYYeCHHA AKTHBHbIX 
HHK@eBbIX KaTaIH3aTOPOB CBexKHe OOpa3subl HEOOXOZMMO BOCCTAHO- 
BUTb: 1IpH 400°-—TombKO CyxXHM BOZOpOsoM,a mpH 500° mw BbIMe Aony- 
CKaeTCA MpHMeCb K BOAOPOAY 3Ha4HTeJIbHbIX KOJIMYECTB BOAAHOLO Napa. 
OKHCJIbI HHK@JIA B KaTaJIH3aTOPaX MOXKHO BOCCTAHOBHTb TakxKe H 
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CMeCbIO M€TaHa C BOAAHbIM TapoM (1 : 2), mponycKaemoli c o6bemuoil 
cKkopoctbio 100—200 npu 700—800°. 

[Ip TWaTeMbHOH OYHCTKE HCXOAHOTO MeTaHa OT CepHUCTEIX co- 
C€AHHCHHH YaBaOCb COXPaHATb BbICOKYIO AKTHBHOCTh KaTaJIH3aTOPOB 
MAI] B TeyeHwe MHOrocyTOUHBIX HCHBITaHHi”®, 

IIpu mepBpix xe MOMbITKaX MpHMeHHTb aKTHBHBIE HHKeeBpIE 
KaTaH3aTOpbl JIA KOHBEPCHH CHOMKHBIX YFICBOAOPOMHBIX CMeCeli MBI 
HallH, YTO STOT Mpowecc ConpoBomAaeTcH BbILeMeHHeM yraepora, 
OCO6eHHO 3HaYHTEJIbHBIM B HHTepBaue Temnepatyp 400—700°. Uro6ni 
BbIACHHTb, KAKHE YreBOJOPOAbI H Mp KaKHX YCAOBHAX pacnayaiwrTca 
Ao yraepofa, Mbl W3YYHH YCAOBHA KOHBePCHH C BOAAHBIM NapoM 
KaK HHAMBUAYAIbHBIX YIVIeCBOJOpONOB, TaK HM MX CMeceli npH mHpo- 
KOM BapbupOBaHHH OObeMHBIX CKOpoctTeli (oT 200 go 2000 na ucxonHbIii 
ra3) 4 foOaBok BOAAHOrO Mapa. 

KouBepcHio S9TaHa, Mponana, MeTaH-nponaHoBol u mpomay-6y- 
TaHOBOH CMeCceH, a TakxKe 3THJIeHA MPpOBOAWIH, TaBHbIM OOpasom, 
B NPHCyTCTBHH AKTHBHBIX HAHOCHBIX HHK@JIb-aJIOMHHHeBbIX KaTasiy- 
saTopos HAIL] 4 avmb yactb ombiToB c 3THeHOM — c IpHMeHeHHem 
HHKeJI€BOrO KaTaIH3aTopa Ha KBAapIe. 


1. KonBepcusa HacbieHHbIX yrseBoqopos0B 


IIpu JoOaBke BOAAHOTO Napa B KOMHYECTBE, NPeBbIUIaIONIeM B ABA 
pasa TeopeTHyeCKH HeOOXOAMMbIM pacxOl, KOHBepCHA TroMOsOrOB Me- 
TaHa OT 9TaHa AO OYTAaHOB BKJIOUNTeNbHO MpoTeKasa B HalWHX OMBI- 
Tax 6e3 BCAKHX 3aTpyAHeHHA. U3menenua TeMMepatypbi, OObeMHOL | 
CKOPOCTH HM OTHOII€HHA Tapa K Ta3y B HCXOAHOH CMeCH BAHAI Ha 
9TOT Mpolece Tak Ke, KaK H TPH KOHBEPCHH MeTaHa. ! 


Tabauua 15 
KoHBepcuaA 9TaHa C BOAAHDIM NapoM Ha Kaiadusatope THAIT-2 


(B ucxoqHom raze 97% Co5H,) 


Gc, 


CocTaB Cc yXoro KOH 
Temne-| C6bem- yYxo OHBepTHPOBaHHOro 





; ck ra3a, % o6bemH. 
Han Tlap ; UK H20, a 
paTypa, — |t,cek.}| —— 
CK O- ra3 Vy “ 
a pOcTb a3 CQ>2 CO Ha | CeHg | CHy] Ne = 














J 
a a ee 


400 200 | 4,9) 0,58] 2,5! 62 |15,6] 0,4] 27,215,0 51,4; 0,4 | 20 
400 200*| 4,9) 0,56; — 65 | 10,7] 1,1) 31,6 56,6 | 0,0] — 
420 300 | 3,47 0,50; 2,61 51 | 15,4] 0,6/28.6 54,4 PO ticod 
600 200, 4,7] 0,40; 5,8) 31 | 14,4! 9,0] 68,2 1,3 6,3! 0,8 | 70 
600 300 | 3,4); 0,34] 5,0] 25 | 11,6] 10,6 62,2 14,6 | 1,0] 60 
800 200 | 5,0; 0,28 | 7,1 30 7,0} 19,2) 72,6 0,2 | 1,0] 96 
800 200} 6,8] 0,24! 7,3] 37 | 10,2; 15,4! 73,8 0,4 | 0,2 | 96 
800 200 | 10,5; 0,18 | 7,4] 48 | 13,6] 11,4] 74,2 0,4 | 0,4 | 96 
800 300; 3,4] 0,25/ 6,9} 12 0,0: 21 8 is, 0 0,8 | 0,4 | 93 
800 500 | 4,0] 0,12] 6,9] 28 4,8] 21,8) 70,8 2,4 | 0,4 | 84 
800 | 1000; 5,0] 0,06 | 6,8! 30 8,6] 16,2] 71,2 3,0 {1,07 80 


* Hcxognaa cmecb: 86% CoHg un 14% Ho. 
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on KexBepcua TexHw4ecKOrO nponaHa C BOAAHbIM Napom Ha Kataju3atope THATI-3 Ta6auya 16 
phi iiap 2 Tlponyujeno v, cx CocraB Cyxoro KOHBepTHpoBaHHOro rasa, % O6beMH. ¥ Bigenenve yrepoga 
GEQROSTES thas oor ies Uy % | co ICH | co| u | C,H | i Gee 

10 2 | Mntten 2 nten+e| Na is | Co 
Temnepatypa 400°C 
500 8,1 0,14 45 4,9 60 | 19,0] 0,0 1,0 | 44,0] 35,7) | 0,3 37 — — 
900 | 9,3 0,13 20 4,2 | 65 | 19,0; 0,0 0,6 | 45,2} 35,0 0,6 37 | — | — 
500 12,2 0,10 250 6,0 62 19,6 | 0,0 1,0 | 52,9 | 25,9 0,6 45 2,2; 0,0005 
Temnepatrypa 500 °C 
900 | 7,4 | 0,12 | 263 | 7,3 | 39 | 18,5 | 0,0 | 4,0] 57,0 | 205002), 20,2> |) spar J cee 5 — 
Temnepatypa 600 °C 
160 7,6 U, 32 80 | 10 28 14,8) 0,0 | 10,41 70,4 4,2 U2 36 2,2 | 0,0017 
160 8,5 0,29 210 10,5 30 15,4 | 0,0 9,8 | 70,9 3,6 Q,3 88 1,9} 0,0006 
500 8,1 0,10 115 10 29 1358)1,°0,07 T1201 76,9 4,4 0,4 85 — —_ 
900 8,3 0,09 254 10,8 28 14,6] 0,0 | 10,0! 70,8 4,4 0,2 85 3,1 0, 0007 
500 8,5 0,09 tz 11,0 32 14,2 | 0,0 | 10,2 | 70,7 4,1 0,8 85 — — 
500 8,7 0,09 40 10,8 32 14,6 | 0,0 | 10,8 | 70,0 4,4 0:2 85 — — 
500 9,3 0,09 253 10,8 33 15,4) 0,0 9,6) 72,2 2:6 0,0 90 — — 
500 9,8 0,08 250 10,8 33 15,2; 0,0 | 10,0; 72,0{ 2,6 2 90 6,5 | 0,0016 
000 10,0 0,08 21 10,8 34 15,8! 0,0 9,4] 71,8 22 0,8 92 — — 
860 19,7 0,03 216 10,8 58 19,6 | 0,0 4,6 | 74,4 1,4 0,0 94 2,3} 0,0007 
860 Zhe 0,026 214 10,8 61 19,8 | 0,0 3,8 | 74,6 1,6 0,2 94 —- 0,0012 
2000 7,8 0,025 516 9,6 32 14,8 | 0,0 9,8 | 67,6 7,4 (8); 0,4 68 — — 
2000 8,8 0,023 52 3,8 35 16,4 | 0,0 8,0 | 68,5 6,5 0,3 70 7,71 0,0092 
2000 9,0 0,023 500 9,0 40 16,4] 1,8 7,1 | 68,0 6,9 0,2 65 4,8} 0,0005 
2000 9,3 0,022 500 8,8 4] 16,6 | 0,5 6,6 | 70,2 5,9 Q,2 71 o,/ | 0,0007 
Temnepatypa 700°C 
500 | 9,4 0,09 25 11,5 29 12,2; 0,0 | 14,0 ma | 1,4 | 0,6 | 95 — oe 
500 10,5 0,07 10 | 11,9 | 29 | 19° | 0,0 | 14,0 | 2, 0,8 0,6 97 — | — 





Cojepkanve HHAMBHJ yasbHbIXx YI JeBOLOPOAOB 
B KOHBEPpTHPOBaHHOM ras3ze, % oG>beMH.: 
iCHa| CeHe| C3Hg | CyHyio |C5 x Bpine 


(1) 4.474 8400) Opa), == ed 
Qi, aM lene Bes ee eg 
® (3). . .[ 5,51 0,2] 1,9 0.3 
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Tabauya 17 
KonBepcua MeTaHo-NponaHOBOH CMeCH C BOASHBIM MapoM Ha KaTaausaTopax THATI-2 u PHAM-3 
ne ee EEEEEEEEn 
CoctaB CyXOro KOHBEPTHPOBAaHHCTo Faza, Bol yee He 
IIponyuyeno cK % oGbeMH. yreposa 
OGbemHan Map < ad OK H2O, |__ a, 
ras Vy y of 
ra = A 2 COz |C,Hy,| CO | He | C,Ho 45] Ne | me | Te, % 
I 
Temnepatypa 400° 
5402) | 3,6 | 0,27 | 297 | 2,7 | 49 | 15,7| 0,0] 0,8] 41,9| 40,5 | 1,1 | 29 | — | — 
Temnepatypa 500° 
54072) | 3,5 | 0,23 | 300 | 3,9 | 33 | 15,9] 0,0) 4,2] 57,1 | 22,0 | 0,8] 48 | — | — 
Temnepatypa 600° 
223 4,8 0,35 110 =|), 2 28 13,3) 0,0] 10,6 | 71,9 3,9 0,3 | 86 0,9; 0,0009 
3001; 4,5 0,27 | 146 5,8 31 13,8 | 0,0} 8,6 | 72,6 4,6 0,4 | 83 1,4} 09,0012 
400( 1) 3,5 0,26 | 64 5,0 22 11,7} 0,0] 11,8 | 70,9 5,6 10! 80 = = 
400(1) 5,0 0,19 60 5,4 38 12,1 0,0; 9,0] 73,9 4] 0,9 | 84 = ae 
540( 2) 3,4 0,18 288 5, / 20) 11,2} 0,0] 12,3 | 68,3 6,5 0,7 | 79 -- — 
540(2) 4,7 0,13 137 | 6,4 38 13,3 | 0,0] 9,8) 70,8 6,1 1,0 | 79 — ae 
2000(1 ) 44 0,04 | 500 Dee 34 14,2; 0,0; 8,0); 70,8 6,0 0,5 | 76 ol | 0, 0003 
20003) 4,8 0,03 500 5,9 38 15,4] 0,4] 7,4] 70,0 6,6 0,2} 75 7,3 | 0, 0016 
Temnepatypa 700 — 
13,4) 0,6 


540@) | 3,6 | O,15 | 27:3 | 6,5 | 17 | | ue 18,5 
| 


—_ 

me’ 
~ 

— 


i. 
CoctaB wcXOAHOrO raza, %: 


| CH4 |CaHe | CsHe [CaHiol C5 u Buel Ne 








Cis. cig HO A Oe 4 Oe | 1,2 | 4,1 
(2-510 eo Oe2 (2a ead | 2A OR ease 
(3)... [56,4/5,8131,8 10,8] 0,7 | 4,5 
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CoraacHo npopefeHHbiM pacuetam (Ta6muubl 5, 6, 7) caeqoBano 
OKHAaTb, YTO C TOBBILEHHEM MOJIEKYJAAPHOFO BecCa yrseBosopora 
3HAYHTEbHO CHH3HTCA TeMIlepaTypa KOHBepcHH. OgHaKko 9TO mpen- 
NOoJIOMeCHHE MNOATBEPAHJIOCb B HalIuHX ONbITaX JHUIb AJA TeMnepatTyp 


Tabauya 18 


Konsepcua mponan-6ytanosoii cMecH C BOASHBIM Mapom Ha KaTaJdH3aTopax 
rHAH-2 wu PHATI-3 


(O6pemHaa cKopocrh 400—500) 





CoctaB Cyxoro KOHBepTHpOBaH- Bpiyesenne 
Pp pi 

ck Horo ra3a, % O6beMH. yrulepoaa 

Ilap H20, FN 


Ta3 








VA 


CO2 | CO] Hoe Ci, Hoy 3-2 No ‘ Me 





Hponynyeno 


Ta3a, ” 


| 

















Temnepatrypa 400° 
11,5() |9, 13) 44| 7,1 of [21.0 OES 30,2 | 0, 4] 42 | 3,8) 0, 0042 


Temnepatypa 600° 


33 |15,5) 9,8]70,7; 4,0* 
31 $15, 0)10,1}72,1 2,8 


86 
Je 


0 
0 


41,5} 0,0100 
46 poe 


202 
230 


13,1 


11,5(2) }0,09 0, 
9,92) . 11,6 0, 
































CocTaB HCXxOgHOro ra3a, %: 
{CoHe | CaHs | CsHyo | Cs u Bole 


(Lr ak ee Es | 0,2 | 18,6 | 76,6 4,6 
(2). .....1 — | 60,7] 31,3 8,0 
* Yramepoxopozos sbrue CHy—0,1%,. 


He Bane 600". Ilo nannpm Ta6any 15, 16, 17 u 18 npn KonBepcHy pas- 
JIMUHBIX YPeCBOAOPOAOB C BOJAHBIM TlapoM Ha KaTamH3aTOpax TMAN-2 
u THAII-3 koneqHoe cogepoxkaHHe yrmeBOAOpos0B B CyXOM KOHBep- 
THPOBaHHOM rase np 400 u 600° cocTaBaaao (B %): 


Conepanve C Hons B KOHBepTH~ 


OBaHHOM ra3e NpH TemMMepatT 
HMcxoguplit ra3 P P PaType 


400° 600° 
METAHS ie) gone t ee Pe Bee ooh Se. “SA 9—12 
UA fas 2. cess ods Wake He Hie ee ew ee )©6294-—56 7—8 
Meran c 32—34% nponana . . , . , 40—41 4—8 
TexHwyeckHi MpomaH .... , J. . 634-35 3—5 
IIponaH-6ytaHoBas cMecb . . , . . i, 30 3—4 


NOTA C MOBbILeHHeEM TeMMepatypbl CTeneHb KOHBepCHH BO3pac- 
Taet (pwc. 8, 9, 10), npakTuyeckw nomHoe pa3zmoxKeHue yruleBoyo- 
poop (menee 1% yraeBoxopoxoB B KOHBepTHpOBaHHOM raze) AocTH- 
raeTcd AMWb Np 750—800", T. e. mp Tol «xe Temnepatype, Kak H 
MpH KOHBeEpCHH MeTaHa. ITO CoBnaweHHe OODACHAeTCA TeM, 4TO He 
BCTYNHBUIHE BO B34HMOJCHCTBHE C BOJAHbIM MapOM FOMOJIOrH MeTaHa 
NpeBpallaloTcA Ha HHKEJCBOM KaTaM3aTope B MeTaH: npH 400°— 
Ha 80—90%, a pn Oouee BEICOKOH TemnepaType—nouTH WeHKOM. 
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& 


sage: 


Cmenenb horbepcuu amana, Ze 





Codepmanue 8 koH6 


Temnepamypa, °C 


Puc. 8. Bauanne TemnepaTypbl Ha KOHBepCHlo 3TaHa C 
BOAAHBIM TapOM B MpHcyTCTBHH KaTanusatopa TMATT-2. 
OG6beMHasx cKopocTb 200; nap : ras=4,8: 1. 


: 100 100. 
S Sy. 
8 80 60 S . 
ax : 
ers G0 60 % 
= i; 3° 
28 | § 
iS ; ins 
2 47} 49 > 
© S 
a8 $ 
S mS 
x 203 208 
oe § 





Temnepamypa, °C 


Puc. 9. BauaHue TemlepaTypbl Ha KOHBepcHio Tpomana 
C BOAAHbIM Mapom. 
O6pbemHaa cKOopocTb 500; map : ra3=9,3. 
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Hatpumep, mocae KOHBepCHH M€TaHO-NpomaHoBoH Cmecu pH 400—500° 
(Ta61. 17) coqepxxaHune yraeBoxopofoB BbIe MeTaHa B KOHBEpTH- 
POBaHHOM ase He npeBbuuano 0,4% oObemH. Ilostomy cozepxanue 
OCTATOUHBIX YrIEBOAOPOROB B raze NOCIe KOHBEpCHH TOMONOFOB MeTaHa 
ONPeHeIAeTCA, KAK H AIA MeTaHa, paBHoBecHeM peak (1) u (la). 


& 


~~ 
2 
% 


~ 


0G 


S 
Cmeneno konbepcuu yerrebodopab 


Codepmanue 8 AorbepmupobantoM 
ease, 06. % 
S 





Temnepamypa, °C 


Puc. 10, Bananue TemMepatypbl Ha KOHBepcHIO MeTaHo- 
MpomaHOBOH CMeCH.C BOJAHbIM NapoM. 


O6bemHasx cKOpoctb 540; ucxogzHoe comepmaHHne C3He--34%; 
Nap : ra3=3,5: 1. 


Ha OCHOBaHHU COCTaBa KOHBepTHpOBaHHOrO raza H MaTepHaub- 
HbIX OaaHCOB, Mbl MOIaraeM, YTO HavOowlee BEPOATHBIM ABIACTCA 06- 
pasoBaHHe MeTaHa B pe3yibTaTe peak THApHpoBaHusA BBICO- 
KOMOJI€KYJAPHBIX YIVICBOMOPOAOB Ha HHKeJIEBOM KaTasusaTope: 


C,Hong2 -+ (1 — 1) H, = nCH, (28) 


ITHMH PeaKIMAMH MOXKHO OObACHHTb HECOOTBETCTBHE MexKIy Co- 
AepKaHHeM BOJOpoOsa WH OKHCAOB yrepofa B KOHBEPTHPOBAHHOM ra3e 
(HeQOCTaTOK BoxOpoza). Bo3MoxHOCTh NOAOOHbIX peak NOATBEpX- 
faeTCA Kak HallIMMH pacueTamu (TaO. 5), TAK H pe3yJbTATaMH OMBITOB, 
NpoBeyeHHbix Teimopom*®—‘’ Bp orcyTcTBHe BOAAHOFO mapa. 

CuHTe3 MeTaHa H3 MIPpOAYKTOB KOHBeEPCHH BbICOKOMOJICKYJIAPHBIX 
YII€BOLOPOAOB NO peakIlHAM, OOpaTubmM (1) u (la) 


CO+ 3H, = CH, +H.O (29) 
CO, + 4H, = CH, + 2H,0 (30) 


TEPMOAHHAMHYeCKH TaKKe BO3MOKEH, XOTA HW ABMAMeTCA Oomee CIOK- 
HbIM IIPOIeccom. 


OTcyTcrBve yrepoa H omectHHOB B MpOosyKTax peaKuMH, JaxKe 
IpH OWHb MaJIOH MpOAOMKUTEMbHOCTH KOHTAKTAa 1a30-NapoBoli cMecH 
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C KaTaJIHM3a4TOPOM, YKa3bIBaeT, UTO PeaKIHH TpeBpalleHHA TOMOJIOFOB 
MeTaHa B OJIEPHHAI H MeTaH4® 


2C,H, a oot, + 2CH, (31) 
CoH: CoH Chg (32) 


a TakKKe B MeTaH H yrviepod, HaOsoaBuineca CaOaTbe mpi AJIHTeUb- 
HOM KOHTAKTe yIrsJleBOxOpoqoB C HHKeuIeM 


2C,H, = 3CH, +C (33) 
C,H, = 2CH,+C (34) 


B YCJIOBHAX KOHBEPCHH C BOAAHbIM TlA4pOM Ha HHKee MpaKTHYeCKH HE 
HM@JIH MeCCTa. 








; 100 100 ax 
3 aS 
Sie RES 
Su WV S8 
x= g 

S yz 
SS 40 SS 
7 1 
=~ 20 Ss 
& SS 
S @ 2 & 


Qi Gé Q3 
Bpema koamakma, cék, 


Puc. |]. BauanHne sBpemMeHH KOHTaKTa Ha KOHBep- 
CHIO TponaHa C BOAAHbIM napoM. 


Temnepatypa 600°; nap : ra3=7,7 : 1. 


CooTHOWeHHe M@KAY OKHCbIO H ABYOKHCbiIO yrviepoda B KOHBEpTH- 
POBaHHOM ra3e Kak NIpW 3THX OMbITaX, TaK H MPH Bcex NOCcAeLyIOuULHX 
onpeseianocb ObICTpO YCTaHaBJIHBaIOWLMMCAH paBHOBeCHeM peaKIHH 
BoasHOrO ra3a (17). pu 400° ssaumMogelicTBue yrieBOZOponoB C BO- 
JAHbIM HapOM MpoTekaeT TpakTHYeCKH TOJbKO C OOpa30BaHHeM ABy- 
OKHCH yruiepofa. C NOBbIIIeHHeM TeMIepaTypbI BO3pacTaeT CosepxKa- 
HHe OKHCH yraepoya (cM. puc. 8, 9, 10). 

BcenencTBve BbICOKOM aKTHBHOCTH KaTasnu3aTopoB TVMAITI, gaxe 
pH MaIOM BPeMe€HH KOHTaKTa (oKoo O,] ceK.), ocTHraeTcx 
pa3sowKeHvwe yruepogzoponos, OnM3kKoe kK paBHoBecHoMy. IIpu 
JaNbHEHWIEM Ke COKPaleHHH MpOAOJKHTeIbHOCTH KOHTAKTa 0 
0,02—0,03 cek. cremeHb KOHBepCHH yrueBOAOpoAoB, ocobeHHO TIpH 
400—600°, 3ameTHO yMeHbinasacb (puc. 11, 12). 

YBeNHYeHHe KOHYeCTBA AOOaBJIAeMOrO BOJAHOTO Mapa, B COOT- 
BeTCTBHH CO CABHTOM paBHoBecHA peakuul (13, 17), cnocoOcTByeT 
VMCHbIIeCHHIO KOHIJCHTPpalHH YyrsieBOIOPpOAOB B KOHEYHOM raze ¥H 
VBEIHYEHHOMY OOpa30BaHHIO ABYOKHCH yruiepoga (puc. 13, 14). Oz- 
HakO 4pe3MepHoO OobuI0e KOJMYECTBO BOLAHOFO Mapa, BbI3bIBAaBIUee 
COKPaLleHHe NPOMOJMKUTEMbHOCTH KOHTAKTA Fa30-MapOBOH CMeCH C Ka- 
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TaH3aTOpoM jo 0,01 cek. 4 MeHee, NPHBOAHT K yMeHbUeEHHIO CTeneHH 
KOHBEPCHH VIJIEBOAOpOOs. 

[IpumMeHaembie Aisi KOHBepCHH rOMOMOrOB MeTaHa OOJbLIHE KOH- 
EHTPauHH BOAAHOTO Mapa He. NOHWAKAaIH AKTHBHOCTH KaTaH3aTOpoOB 
IMAI aawke npu anutTenbubix onpitax. 


2- 









100 100 2° 
S xe ae % hOnGepCuu (es ee S's 
pe G0 eee at Ss 
$8 a De eee ee 
es mp 
se w 38 
=e S 
S82 EE) 4 SS 
gS S 3 
S 0 S 


G/ . O02 aS 
Bpema hoxmakina, cer. 


Puc, 12, Bananne BpeMeHH KOHTaKTa Ha KOHBepcHio ue- 
TaHO-MpomaHoBoH CMeCcH, 


Temnepatypa 600°C; ucxogHoe cogepxanne C3He—34%: 
Nap : ra3=4,6: |. 


HeoOxoquMo yka3aTb, YTO pH OOpaGoTKe UMCTbIM BOAAHBIM na- 
POM HJIH BO3AYXOM BC€ BOCCTAHOBACHHbIEC HHKeMEBbIC KATAH3aTOPbL 





' 
8 x 

ys 
S S 
c i 
g8 $ 
2 oe 
= 4H 
aS 2 
: 8 
xz Q 
SS S 
¥ S 
Sy 
%&S 
S$ pi oe 

10 7 & JF DW NM Wf I 
na, ‘ a 
~ 6 uczodwoud céecu fee 6 UCnOGHOU CMECU 
Puc, 13. Biusanve us6irka Bogsnoro napa Puc. 14. Bayanne na6nirka Napa Ha 
Ha cCocTaB MpOyKTOB KOHBepCcHH 9%TaHa, CTelMe€Hb KOHBePCHH Npomana: 

O6bemHaa cKOpOcTh 200; TemMnepatypa -—800°, /--oObeMHAaAA cKOpocTb 500; TemMNlieparypa 


700°C; 2—o6bemMHas cKOpocTp 500; Temne- 

patypa 600°C; 3—o6nemHaa cKopocTb 2000; 

Temnepatypa 600°C;4—o6bemHan cKOpocTb. 
500; Temnepatypa 400°C, 


ACTKO OKHCIAIOTCH HW JC3aKTHBHPYIOTCA BCeACTBHeE OOpa30BaHHA 
NOBEPXHOCTHBIX WIM (Pa3OBbIX OKHCJIOB HHKeA. Hyoxe 700° BoccraHos- 
JIEHHE aAKTHBHOCTH OKHCJICHHBIX KaT@IH3aTOPOB MPOHCXOAMT JIMILIb 
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(pH HX OOpaSoTKe BOAOPOAOM HIM Ta3aMH, CosepxKalHMH BOAOpOR 
(HIM OKHCb yrviepofja). Cmecbio TEXHHYeCKOrO MponaHa C BOAAHBIM a- 
pom (1 : 11) yaaBasocb BOCCTaHOBHTb OKHCJIbI HHKeJIA B CBEKHX Ka- 
Tanu3atopax PVAII: 8B craruyeckux ycnoBuax — Ip TemMmepatype | 
He HwKe 700°, a B AHHAMHYeECKHX C NPOMOMRKUTEMbHOCTHIO KOHTAKTAa 
okoso 0,2 cek.— TobKO pBbiitie 750°. B 3TomM cayyae, BepOATHO, 
CHayasia MpONCXORHT erHApHpoBaHHe H MAPOMH3 HaCbILeHHbIX 
YreBOLOPOAOB B Fra3s0BoH dase c OOpa3s0BaHHeM BelLeCTB C CHJIbHO 
BOCCTAHOBHTeEJIbHbIMH CBOHCTBaMH (BOZOpOA, omedpHHbl, yraepor 

ay omen 

CormacHO IIPHBeACHHbIM Bblile pacuyetam (TaOs. 6, 7) Ip KOHBep- 

CHH TOMOJOrOB MeTaHa B HHTepBasne 400—800° TepmMoquHamMuyeckH 
BO3MOXHO OOpa3soBaHue yrviepofqa. OAHaKO HallIH OMbITbI NOKa3zaJH, 
4uTO Mp AOOaBKe Ha | OObeM 9TaHA, TEXHHYECKOLO MpoMmana H Mponau- 
OyTAaHOBOM CMe€CH COOTBETCTBEHHO He MeHee 31/,,8 4 10 o6beMOB BOAA- 
HOrO apa KOHBEPCHA YKa3aHHbIX YPIeBOAOPOAOB TIpH OOOH KOHILeH- 
TpalHH HX B HCXOMHOM ra3e mpoTeKkaeT 6€3 HaKONJIeHHA yraepona 
Ha Katamu3atopax TEAT-2 u PHAITT-3. 

KOJIMUeECTBO YIIEPOAMCTHIX COeCAHHEHHH, HaHeHHOe HaMH ITIpH 
lIpOKaJIHBaHHH B CTpye BO3AyxXa OOpa3ilOB KaTaIM3aTopa, MpHMeHeH- | 
HbIX pH KOHBepCHH mpomaHa H MeTaHO-TiponaHoBol Cmecu, KomeOa- 
JloCcb B mpefsemax oT | fo 7 me C (Tabu. 16, 17). DTo cocTaBaaso BCero 
nib 0,0005—0,009% or o6mero KoHYeCTBa yruiepowa, BXOAMBLUIErO 
B COCTAB YreBOLOPOAOB MpONYUEHHOTO ra3a, HW He OTMMUAIOCb OT Ha- 
KOIICHHA YIvepOAMCTHIX COC@HHEHHH TIpH KOHBeEpCHH NpHposHoro 
ra3a No 2 (ta6n. 14). TI]puH npokanMBanHHu oOpa3sua KaTamM3aTopa, 
IIpHMeHsABUIeroca mpH 600° Aus) KOHBepCHH CMeCH, COCTOHBINEH H3 
18% nmponana u 77 % GyTaHoB, Oblso HaliwqeHo 42 me C, YTO COOTBETCTBO- 
Baio okoso 0,01% or yraepoga B COCTaBe NPONYyWeHHbIX yrieBolo- 
POROB. 

KoHBepCHA TOMOJIOFOB MeTaHa B HalllHX YCJOBHAX He CONPOBOKAa- 
ach OOpa3soBaHHeM OletpHHOB; TOMbKO mpH 600° nu MasioMm BpemMeHH 
KOHTakTa (0,02—0,03 cek.) B KOHBepTHPOBaHHOM ra3e MHOra Haxo- 
AMM OUeHb HeOobUIMe KOJIMYeCTBa OeHHOB (Tab. 16 uv 17). 

YmenpureHHe KOmHUeCTBa AOOaBAMeMoro BOAAHOrO Mapa (HaMpH- 
Mep, pH oOapKe 2 oObemoB napa Ha | oObeM 9TaHa, 6 OObEMOB Ha 
1 o6bem TexHHYeCKOrO Nponaua, 6—8 o6bemosp Ha | OObBeM MpoMaH- 
6vTaHOBOH cmMecH) MpHBOAWO kK OOpa30BaHMIo yruepoya, KOTOpbIH 
BbIACIAJICA B BHA MeJIKHX CbINVYHX WaCTHYeK. GHAYHTENbHBIC KOJH- 
yecTBa eFo OBICTPO HaKalMHBaIHCb B MeCTe BXOJla Fa30-MapOBOH CMeCH 
Ha KaTaIM3aTOp, e3aKTHBUPYA H pa3spyliad MOCMeAHHH, a TaKKe 3a- 
TPVAHAA Mpoxoy ra3o-nmapoBok cmecH. Ha ocTaibHOM KaTajH3aTope 
yruepoda BbIJeIAIOCb 3HaAYHTeEIbHO MEHbILEe H OH 3a BPeMA OMbITa HE yc- 
nepal paspyluatpcsa. B 3TOM OTHOLMICHHH KOHBEPCHA ra3oB, COofepxKalllnx 
rOMOJIOPH MeTaHa, 3HAYHTEIbHO OTMHUAeTCA OT NepepaOoTKH TepMu4e- 
cKH Ooulee CTaGHJIbHOrO MeTAHA, He pacuenwsiouleroca Cc OOpas0BaHHeM 
yraepola Jake npv 2oOaBeHHH TOMBKO TeopeTHYeCKH HeOOxOoAMMOrTO 
KoMYeCTBa BOAAHOTO Mapa (1,3—1,5 oObema). 











170 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Iipu 800° konBepcua sTaHa, npomana x OyTaHOB TpoTekaeT 6e3 
HAKOMICHHA Yiepoka WM paspyuleHHA KaTaIH3aTOPOB Waxe pH Jo- 
OaBJIeHHH MOJYTOpHOrO, NO cpaBHeHHto C TeEOpeTHYECKH HEOOXOJHMbIM, 
KOMHYeCTBA BOAAHOTO Mapa. 

IIpu co6siofenHH HeoOxozuMoli AO3HPOBKH Tapa yraepos ue BbI- 
ACAANCA Ha KaTaiH3atTope THYAII-3 u B onpite, AnuBUIemca OKOO 
300 uac. OnbiT npoBoguca pH CHEAYIOULUX YCJIOBHAX: OObEMHAA CKO- 
poctb 500; nap : ras=4,1—4,7. Coctap ucxoaHoro ra3a, % OGBeMH.: 


CHy Cle. GH Cig Cees No 
72,3 = 4,2 18,1 0,1 1,2 4,1 


IIpumewHB B 93TOM ONbITe AWA KOHBepCHH MeTaHO-NpomaHoBoH 
CMECH P€aKTOp C yKOPOYeHHOH TasOnOABOAAMeH TpyOKOH, Mb oGec- 
NeuHJIH pacipeelenue TemMnepatyppl 
B CMO€ KaTaJIH3aTOpa, ONH3KOe K YCJIO- 
BHAM MPOMBILWJI€HHOH TpyOuaToH neq: 
900° Ha Bxoge ra30-napoBoli cmecu, 
750° — Ha BbIxoge (puc. 15). Xapak- 
TEPHCTHKA CTaOHJbHOCTH mponecca 
KOHBEpCHH Me€TaHONMponmaHOBOH CMecH 
© BOAAHBIM TapOM Ha KaTasu3aTope 
rHAM-3 npupegena Bp ta6n. 19 nw Ha 
puc. 16. Komuuectso u coctas KoHBep- 
THPOBaHHOTO fra3a B TeYyeHHe BCero 
ONbITa COXPaHAMHCb MOCTOAHHBIMH, Ip#- 
YEM Pa3OXRKeHHe VIeBOAOPOAOB Obtn0 
MpakTHyeCkH NOVIHbIM. YBemHueHne 
oObeMa Ta3a TIpH KOHBeEPCHH cocTaB- 
AAO 5,8—6,0. 

Ilo okoH¥aHHH onbita KaTaJIH3aTop 
HME OObITHYIO CepylO OKpackKy; Mexa- 
HHYeCCKaH TIPOYHOCTb ero He CHH3H- 
ach. KomHyecTBo yraepogxncthx coe- 
AWHEHHH, HaliwzenHHoe Ha KaTaH3aTope 
MmOCIe  HUCNbITAaHHH, COOTBETCTBOBAaJIO 
7,4 me C nan 0,0006% or konnuectpa Dies. 115; ‘Pacanencieuns Senne: 
Yruepowa B COCTABe KOMMOHCHTOB TIpo- paTypbl B KOHBeptope. 
NVIWEHHOTO rasa, 

Ha ocHoBaHHH Haulux HCCeELOBaHHit BHAHO, 4YTO KOHBepCHsA Lra- 
SOB, COAe€pKAaMHX J10ObIe KOHLCHTpallnu stana, mponana Hu OyTaHos, 
C ABOHHBIM (MO cpaBHeHHto c TEOPETHYCCKH HEOOXOAMMbIM) KoOvIH4e- 
CTBOM BOAAHOLO Napa, ABJIAeTCA OesonacHok B OTHOLMIeEHHH 3ayrlepo- 
*KMBaHHA. Tlostomy cueqyer pekoMeHjoBaTh MpOBeeHHe 3TOTO Mmpo- 
uecca B TOM 2Ke anmapatype, Ha TeX Ke BbICOKOAKTUBHBIX KaTalH3a- 
voOpax H TIpW Tex we TeMNepaTypax H OGDeMHOTI CKOpocTH, KaKne nipH- 
MEHSIOT JIA KOHBEPCHH MeTana. 
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Tabauya 19 


XapakTepHcTHKa CTaOvAbHOCTH Mpouecca KOHBEPCHH MeTaHO-1ponaHoBon 
cMecH C BOJAHBIM Mapom Ha KaTaan3aTope THATI-3 





Temnepatypa CoctTaB Cyxoro KOHBepTHpoBaH Horo 
Bpema °C ra3a, % oOpemH. 
OT Ha- a 
yaula vee Se ee le eg, ” 
onbiTa 0 
cepe- _ 0 
yachl Hu3 a BepX CO2 CO He CH4 No 




















gs a th Ss Nn eS SS 


8 512 | 625 | 750 10,3 13,2 74,8 0,4 0,8 98 
o0 510 | 625 | 750 9,4 13,6 76,6 0,0 0,4 100 
98 510 | 630 | 750 10,4 14,2 74,6 0,2 0,6 99 

162 510 | 6380 | 750 10,0 14,8 74,2 0,4 0,6 98 
181 520 | 640 | 750 10,6 14,0 74,8 052 0,4 99 
225 510 | 630 | 750 10,2 13,4 76,0 0,0 0,4 100 
260 515 | 638 | 750 10,0 14,2 75,6 0,0 0,2 100 
298 515 | 630 | 750 8,8 14,4 75,6 0,6 0,6 98 


2. Konpepcus osledpHHOB 


TIpHMeHABIUHHCA AIA STHX ONBITOB 3THJICH NPeCABaPHTEJIbHO pas- 
OaBJIANU a30TOM H B HECKOJbKHX OMbITAaX — BOJOPOAOM. 


Cmenens konbepcuu 






3. 100 100 338 
B= =" 8 
SS cd 
Ss Pe ae es ae a De wes 
fd a Le 

Q® 
oe eh 
aS 9g 08s 
3 = IO 100 150 200 250 I00 


8pema om navana onwma, vate | 


Puc. 16, Konpepcua MeTaHo-mponmaHoBow CMeCH C BORAHbIM NapoM Ha 
Katau3atope TMAITTI-3. 


TemnepaTypa Ha Bxoge 510°; TemMnepaTypa Ha_ BbIxose 750°; o6bemHad [CKOPOCTh 
0; map : ra3=4.5: 1. 


KoaHMyecTBO BbIJeIABUUeTOCA yruiepoda onpeleaH Kak ra3Hdu- 
KallWe ero 10 MeTOAHKe, YKa3aHHOH BbIUe, TaK H paCcdeTHbIM NyTeM 
Ha OCHOBAHHH MaTepHasIbHbIX OaaHCoB, B KOTOPbIX ObIH yUTeHBI BCe 
NpOAYKTbl pacilenJeHHA ITHIEHA. 

TlpopeqeHHbie ONbITbI NOKa3aIH, 4TO MpH AoOaBseHHu OKOIO 4 
oObeMOB Tapa Ha | o6beM cMecH, CosepxKaBUeH 63—68% sTHeHa 
30—35% a30Ta, pa3OxKeHHe 9THJIeHa Ha HHKeJIeCBOM KaTasHsaTope 
CTaHOBHIOCb 3aMeTHbIM JIHlIb BbIUe 380—390°. B mpucyTcTBHH 
HHKeJIeBOrO KaTaIH3aTopa Ha KBaplle, OOaaBiliero HeBbICOKOH 
MalOCTaAOHJIbHOM AKTHBHOCTbIO, pa3smowKenne gTHIeHa pH 400° npo- 
TeKaJIO M@JVWICHHO: IIpH BpeMeHH KOHTakTAa 0,2—0,3 ceKk. pa3arasocb 
Bcero oT 12 no 24% atTuena (Tab. 20), npHyem Oomee NOJOBHHbI 
3TOrO KOIHYeCTBa pacnaaiocb Ao yraepofa. BsaumMogencTBue Cc 
BOJAHBIM TapOM ObIMO He3H@UHTeJbHBIM; HeOobWad YCTb 3THNeHA 
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nepexowusia B MeTaH. IIpoTeKanvem 3THX peakUHH oG6bacHseTCA 
HECOOTBEICTBHE KOHILEHTPalu BOROpOAa WH OKHCAOB yraepowa B KO- 
HEYHCM Fa3e TIpH OMbITaX, MpoBeseHHHIX pH 400—600°. 

Baijenapuiuica npv 400° nerkuii, nymMcrTblli C BOMOKHHCTON CTpyK- 
TYPOH yruiepod NoMHOCTHIO OOBOMAaKHBAa BCe KyCOUKH KaTaJIH3aTopa, 
OTAeAA MX Apyr oT Apyra. 3a4—5 yac. nponycKanus ra30-NapoBoH 
CMeCH YKa3aHHOrO CocTaBa Ha 10 ma KaTanH3aTopa ocegano 1,4—2 e 
yraepola, YTO YBeIHYHBaO NepBOHadabubld OObeEM KaTaH3aTopa 
Ha 30—100%. []pu 3ayrmepomxupaHuH HMKeb, HaHeCeHHBI Ha nipo- 
3Pa4HbIH KBapIl, MOUTH MOJHOCTHIO OTAEIAICA OT NocsegHero. Prrxnad 
CTpyKTypa N€pBOHayaJIbHO BbIeIMBUIErOCA yruieposa He mpensATCTBO- 
Balla Audpy3uu ra3o0-napoBol CMeCH K NOBeEPXHOCTH AKTHBHOFO BH- 
KeIA, H MOSTOMY LaxKe Ha 3ayrlepOxKeHHOM KaTaH3aTOpe nposomKa- 
AOCb Cle HEKOTOPOe BPeMA Pa3sOKeHHe STHEHA (CM. TakxKe TAG. 26). 
Korda 3ayriepoxkeHublt KaTau3aTOp y2Ke MOMHOCTbIO 3anomHAN 
PpeaKUHOHHbIN OObeEM KOHBepTopa H JadbHehuee pasyqBHranue KyCOU- 
KOB NpeKpallaocb, CMO yrlepodqa Ha NOBEpXHOCTH KaTaM3aTopa 
HadHHaJl YIJIOTHATbCA HW pa3ssiomenHe 9THIeEHAa TIpH 400° 3samegsmanocn. 

Kak VXKe yYKa3bIBaJl0Cb BbIIIe, OKHCJIbI HAKeJIA: He YCKOPAIOT peak- 
WHH pa3sO%KeHHA yruieBoyqopoxos. Tlostomy mbl He Ha6sOManH HH 
B3AMMOJCHCTBUA C BOAAHBIM MapoM, HH MHpomH3a NO yraeposa B Te- 
yeHHe 36 uac. MponyckaHHA CMecH aTHNeHa C 4 O6beMaMH BOAAHOFO 
Mapa Yepe3 HEBOCCTAHOBJICHHBIH BOAOPOJOM CBEXKUH KaTaIM3aTOp, Ha- 
rpetbia qo 400°. Tor xe KaTamu3aTop nocne BoccTaHOBJeHHA CYXHM 
BOLOpOZOM Ob yxKe AKTHBHBIM Jake pH AoOaBKe 15—20 o6bemos 
BOAAHOTO Mapa Ha | OObeM aTHeHa. XOTA B 3TOM CuIy4ae NapunabHOe 
AaBCHNe BOAAHOFO Napa B CMeCH AOCTHTaI0N,Iamm, a IpOOMKHTEIIb- 
HOCTb KOHTAKTa COKpaTHJaCb Ao 0,14 ceK., Ha KaTamu3aTope, MOMHMO 
KOHBEPCHH 9STHJeHa, MpOTeKaJlO MeAeHHOe HakOMeHHe yraepona 
(cm. Ta6a. 20). 

B nepsBbiit nepHox ONbITa B IpHCYTCTBHH HeBOCCTAHOBJICHHOFO HH- 
KeI€BOrO KaTaH3aTopa mpu 400° mupomu3 aTHeHa HE NponcxogNa 
AaKe MPH NponyCKaHHH ero 6e3 foOaBKH BoAAHOTO Napa. OyHaKo 
CUYCTA TIpHMepHo | yac, HaOwIOAaNOCb ObICTpoe BOCCTAHOBJeHHe OKHC- 
‘IOB HHKeJIA STHJICHOM HJM UpOAYKTaMH ero pacnaza, nocame yero 
ITHEH HHTCHCHBHO H MpakTHYeCKH MOJHOCTbIO paguaraJica C Bbilee- 
HHeM yrlepofla. ITOMy CnocoOCTBOBaAO TaK>Ke BECbMa TIPOMOMKUTEWIb- 
HO€, H3-3a OTCVICTBHA BOAAHOFO Mapa, CONPHKOCHOBeHHe raza C KaTa- 
‘AH3ATOPOM (~1,5 cek.). Ecmm cyquTb mo coctaBy H oObemy TlowlyyeH- 
HOH rasoBon cMecu (TaOa. 21), To sTHNeH Ha BOCCTAHOBJICHHOM HUKee 
pacnayasica, riaBHbIM O6pa30Mm, NO CYMMapHOMV ypaBHeHHIO 


5C.H, = 4CH, + 2H, + 6C (35) 


OObem raza MpH TakoM pacnaye yBernunpaetcs B 1,2 pa3a, 4TO 
CoBNatao C HalHMH SKCICPHMCHTaJIbHbIMH ZaHHbIMH. Menee Bepos- 
TeH paca sTHIeHa WO 3TaHAa 


(CoH, == 4C.3H, + 2H, + 6C (36) 
CONPOBOKAalOULHHCA VMEHbILIeHHeM OObeMa Ta3a. 
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NN a 


Temilepa- 
TyPa, 
°C 


- 
. 


cek. 


Iipozou- 
PKHTEJIb- 
HOCTb 
OMBITA, 
Yacbl 


UK 


KoHBepcHaA 2THJeHa C BOJAHbIM MapoM 


JK 
CHO, 


Vv 
Ber lill Me 


——— 


CO2 


CoctaB cyxoro KOHBEPTHPOBaHHOTO Pa3d, 
oO; 
/0 


C,Ho, 


CO 


| 
| 
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OObeMH. 


Ho 


a 


Ha KBa 


4000) 4 0,33 
40001) 4 0, 34 
4000) 4 0, 36 
4000) | 11 0,14 
600) 4,2) 0,21 
600(1) 4,2} — 
6000) 4,2) — 
8000) 4,2 | 0,17 
B nmpH 
400(3) 1,3] 0,55 
o90(4) 4,1; — 
600(2) 4,5; 0,18 
600(3) 1,3 | 0,38 
600(3) 1,3 | 0,38 
800(4) 3,2 | 0,24 
CoHa | 
(1)... .(62,8—67,3 
(2)? x. | 67,8 
(3). 16,8 
(4) 71,0 
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Tabauya 20 





Baslauc 3THvieHa, % 
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N» y= 5 =US wo a= 
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asi 1 88 maee) 85 Zs 
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— 0,66 88 4 7 | 
22,8} 1,92 76 5 16 3 
27,8 | 1,95 84 4 10 2 
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Ta6auya 2] 


IIuponv3 stHaena B MPHCYTCTBHH HHKCAeBOrO KaTasM3aTOpa Ha KBapyje mpxH 400°C 
(O6vemuaa cKopocrs 450. T]poqowkutTebHocTh KOHTaKTa ~1,5 cek.) 


CocraB cyxoro ra3a_ nocae 





Basiane arunena on 
Mpozoa- KOhBepTopa, % o6hemMH. Boite~ 
PKHTCJIb- V_ JIHJIOCb 

HOCTb -_— } yrae- ocTa- 

onbita, Uy PORa, | och | Pacnag Nepeio 




















CoHy | Poda atlonts 
| 





[Ip uponyckanwu cmecu 93tunena BOAAHOTO Napa npu 400° 
yepe3 Oojlee akTHBHbILi KaTanu3atop PHAITT-2 nuponu3s npotexan p 


2THX YCNOBHAX 3HAYHTCIbHaA “AaCTh 9THAeHA pacnaqalach Lo yraepo- 
Ad, MPH4Y€M Hakonenne nocaequero p Nopax KaTau3atTopa nocte- 
N€HHO pa3spyliayo ero, NpeBpaiaa B NopomioK. 

And yMeHpmenna oOpa3so0BaHugA yraepowa ph KOHBepCcHH sTHIeEHAa 
MbI TlonpoOoBawH THAPHPOBaTh NoOcMeAHHE B HaCbHILeHHbIe yreBoro- 
POAbI HW C 3STOH LembIo B HEKOTOPHIX ONbITaX pa36aBraH HCXOJHBIL 
"a3 Bokoponom**!. Tipy nponyckanun Yepe3 HHKEJIb-aJIOMHHHeBBILI 
KaTAIM3aTOp CMecCH H3 17% sTyqeHA H 80% BOAOpONa C ROOaBKol 
1,3 o6bema BoxAHOrO Napa Ha | o6bem ra3a p OCHOBHOM TIpoTeKkaui 
MpOWecc THAPHPOBaHHA STHNeHA B MeTaH H 4YaCTHYHO B 9TAaH, Co- 
NPOBOKAAaBINHHCA YMEHbIICHHeEM O6hema: 


GH; + 2H, = 9cH, (37) 
C,H, -+H, = C,H, (38) 


Coepanne ataHa uo BBICHIHX TOMOJIOrOB MeTaHa coctTaBaano 
~9"0 OT cConepxKaHuaA CHon+2 B KOHBEPTHPOBaHHoOM raze. 

Ilo stum peakunam Pas NOKANOCb OKOIO 83% ucxoRHOrO STHUICHAa. 
B3aumojseticrsue atuaena c BOASHbIM TaPOM TOPMO3HJIOCh NpHuCyTcrT- 
BHEM B raze ~80% Bogopona (cm. tTa6é.n. 20). XoTH npn Do6aBKe po- 
Aopokxa nozBepraocp NHPONH3y BMecTO 7—15% Bcero 1,2% NOCTy - 
NHBINCTO STHICHA H BLIAeNHIOCb TOAbKO 0,122 vraepona, Ho 3tToro 
SOMHYECTBA Yrepoda OKasanocb AocTaToUHO AJA PaspyuleHHA Bcero 
KaTaH3aTOpa WH WeMeHTHPOBaHHA ero B NJIOTHYIO MaCCy, He Hpo- 
NYCKaBUIy!O Ta30-lapoBylo cMech yepe3 KOHBepTop. 

IIpu 600° pesxo YCKOPAJIHCh PeakUHH B3aMMOJelICTBHA sTHTeHA 
© BOAAHBIM TapoM H pacnay ero 70 yraepowa. 

OKHCabI HuKens pH 3TOH Temnepatype ObICTpO BOCCTaHaBJHBa- 
/IMCb STHJIGHOM, HECMOTPSA Ha GosbUIOe pa3sOaBnenve nocseqHero BOrs- 
HbIM T1apOM (HalpuMep, MPH NPOMYCKaHHH Cmecu n3 10O—15% 3THJIeHA, 
9% a30Ta u 80—85% BOAAHOTO Tapa). Hukenb, pocctanopnennprti 
STHM Cmloco6om, He oTMHYaICA HO cRoe;i aKTHBHOCTH OT HHKeas, 
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o6pa6oTaHHOro YACTbIM BOAOPOAOM, H COXPaHAJ CBOIO AKTHBHOCTb ake 
pH mponyckaHHHu ra3o-napoBolt CMecH, Cofep2KaBIeH 10 95% BO- 
sHoro mapa H He Oouee 0,2—0,3°%o sTuIeHa. 

[Ipu 600° Ha HUKesb-asJIOMHHHeBOM KaTalM3aTope paciajlasocb 
jo yraepoxa mpumMepHo 40—90 %, a Ha HHKeIeEBOM KaTaJlH3aTope, 
HaHeCeHHOM Ha KBapu, 70—85°% OT BCerO Pa3JOAKHBINEPOCH ITH" 
nena. B ormuune of onpitos pu 400°, yraepor HaHnOouee HHTEHCHBHO 
BhIMeAICA Y BXOMa Pa30-NapOBOH CMECH B cnol KaTamu3aTopa. ITO 
co3qaBalo OOubuUIOe COMPOTHBIeHHe Npoxody ra30-MapOBOH CMeCH 
MH, XOTA BECb OCTAIbHOM KaTAIH3aTOP OCTABANICA THCTBIM, OMIT! IP H- 
XONMMNOCb MpekpawlaTb CNVCTA 0,5—1,0 uaca. Pa30aBneHHe HCXxOl- 
HOrO 3THJeHAa BOLOPOMOM, HeCOMHEHHO, TOPMO3HJIO MIHpOwH3. MDH 
3aMeHe BOAOPOMa TAKHM 2K KONMYECTBOM a30TA BbIMeeHHE yruleposa | 
HaCTObKO YCKOPHJOCb, YTO AWIMTEJIbHOCTb OMIBITOB COKPAaTHaCb AO 


npu 400°, a 3aTem ObIcTpo HarpeToro Jo 600°, mpoosKaHCb Kak KOH- 
BepCHA STHeHa C BOAAHBIM MapoM, Tak H ero pacnay Wo yrmepona 
(ra6n. 22); YacCTb KOHBEPTHPOBaHHOTO Pasa oOpa30Ba/laCb B Pe3yJIbTATEe 
ra3svpuKalun pavee HaHeceHHOrO Ha KaTasH3aTOP yraepona. 

Ta6auua 22 


Konsepcua 3THJeHa C BOXAHbIM NapoM fMpH 600° B NpPHCYyTCTBHH 3ayraepoxKeHr- 


10 MHH. 
B wpucyTCTBHH KaTasu3saTopa, paBHOMepHO 3ayrleporwKeHHOrO 
Horo HHKeJeBOorO KaTaJH3aTopa Ha KBaplie 


(O6pemHaa cKopocrb 450. [lap : raz = oe) 


CoctaB Cyxoro KOHBepTHpOBaHvoro rasa, 























BpemMsa oT Hauata °/ oObeMH. 
Cre 
oOnblTa — 
“HI 
Tachl COoe CoH, CO | Ha C Han pe Ne» 
| ' 
D5 2 12,0 } 19,4 2,6 | 36,8 14,2 TO) 
2/0 — 6,4 | 24,3 3,2 | 48,2 1,8 16, 


sete Oe, eee eee 


QO: 241: 0t54 1,6 [9.4 














Mcxogubli ra3 te | 





Takum oGpa30M, MpH KOHBeEpCHH O.IePHHOB C BOAAHBIM TapOM & 
HHTepBayie TeMMepaTyp 400—600° Ha AKTHBHBIX HHKeJIeBbIX KaTAaJIH- 
3aTopax, MOMHMO peakUnit B34HMOJeHCTBHA C BOJAHbIM TapoM, IIpo- 
TeKaeT HHTCHCHBHbIM nAposH3s ¢ OOpasoBaHHeM yrweposa. 

Bonmpuoll MpakTHYeCKHii MHTepec IpeACTABMANO BbIACHCHHE MaK- 
CHMAIbHOH KOHICHTpallun Ose:pPHHOB B MCXOMHBIX Ta3aXx, HE BbISbIBA- 
jouleli 3ayruepOKUBAHHA KaTaJIH3aTOPOB B yKa3aHHOM TemMlepatvp- 
HOM HHTepBase. Jaa 3TOTO MbI IpOBEsIN PAX ONBITOB, B KOTOPbIx cMecH 
azora c 1,5—6% 3THMeHa MOABepraid KOHBEPCHH C BOAAHBIM [apOM. 
[pu aByXx-TpexkpaTHOM H3ObITKe BOAAHOrO Mapa NOJIHOe pasOKeHHe 
THCHAa B ITHX VCMOBHAX MpPOHCXOAKJO ye MPH 400°; ofHaKko, MaKe 
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np 600° mpolecc MoxKHO OblIO MpOBOAHTb Oe3 BbIMeIeHHA yrviepoga 
JIMWIb IPH HCXOAHOH KOHUCHTpalHH He Oouee 1,9—2% sTuneHa (Tab. 
23). IIpwH 6onee BbICOKOM KOHILEHTPpaWHH ITHMeHA KaTaIH3aTOPbI 3a- 
yruepOKUBAINCh ake Mp ZoOaBKe BOAAHOLO Tapa, B 4—9d pa3 mpe- 
BbILUaBLUel TeOpeTHYeCKH HeOOxoAHMbIN pacxog. Ana npexoTBpame- 
HHA ObICTPOrO HAKOIJIeCHUA yrviepowa MpH KOHBepCHH 1a3a, COLepKas- 
wero oko0 5% asTHMeHa, HEOOXOAHMO ObIIO Ha | OObeM 9THJIEHA JO- 
SOapnaTb 80—100 o6bemos BoAAHOrO Napa. 

Tipu 800° npeo6sanaiolluM TIpOWeCcoM ABIANOCb B3aHMOJeHCTBHE 
9THJIeHa C BOAAHbIM MapoOM, KOTOPOe B NPHCYTCTBHH HHKeeBOrO Ka- 
TaslH3aTOpa Ha KBapule MporTe- 
Kano Ha 68%, a Ha HHKeJb- 


aJIIOMHHHeBOM — Ha 82%. O7- | —Mexenebori xamanusamop Ha Kapye 
, a WOM ELS. FITULITCH + LIOT7 

HaKO HW Mp 3TOH Temnepatype ae: anon TubZ, 

B Cayuae OoOubIIHX KOHUeHT- UCKOGHOIL 23 


pauuwi sTHIeHa (62—68% B oT nen + bodapod 
HCXOMHOM [ra3e), IOMHMO KOH- 
BeEPCHH C BOAAHbIM 11apoM TIpo- 
HCXOAW NMMpomH3s c obOpa3o- 
BaHvem yrsepoga. [locueqHHh 
Mo CBOeH CTpyKType Obi KOM- 
MakTHee yruiepofa, oOpa3yrw- 
ueroca mpuH 400—600°, nu 6o- 
flee MIOTHO Mpwsierasl kK m0- 
BePXHOCTH KaTamu3aTopa. [lo- 
3TOMY 3TOT yrulepo B MeHb- 


Pa sRORCHUE HUNCHED, Fo 





wieH CTeMeHH 3aTPYAHA mpo- 400 = 500 600 WO 600 
XOMKMeHHe ra30-MapoBolk cmecu Temnepamypa, °C 
yepes KaTanu3satop. Cmocob- Puc. 17. Koupepcna 3THIeHa C BOJAHbIM 


HOCTb T4KOPO YrulepOfla K Pa3H- MapOM H@ HHK@.ICBbIX KaTaJIM3aTOpaXx: 
uKauHH BOAHHbIM WapOM Obl- 1, fa—Tuponu3 fo yrsepoma; 2,2a—KoOHBepcHA c 
na HWOKe, YeM Y yruiepora, 06- BOAAHDIM NapoM; 3, ga—nepellio B MeTaH H 3TaH. 
pa30BaBuleroca npH 400—600°. | 

IIpH HCXOAHbIX KOHI[CEHTPauHAX OVIESHHOB B YIvIeBOAOPpOAHbIX 
ra3ax HwxKe 10—15% KOHBepCHH HX Ha HUK@JIb-aJIKOMHHMEBbIX Ka- 
Tanu3aTopax mipH 800° uv RoOaBke BCero MHUb ABOHHOTO H30bITKAa BO- 
AAHOTO Napa (10 CpaBHeHHO C TeopeTHYeCKH HEOOXOAMMbIM) MpoTeKaa 
6e3 HAKOIMICHHA yrsiepoda B TEVeHHe JUTebHOrO BPeMeHH. 

Ha puce. 17 rpaduyeckn mpepcTaBsjeH MaTepHaJIbHbIM OamaHc pa3- 
JIOKCHHA 9JTHMCHA HA Pa3JIHYHbIX HUKeNeEBbIX KaTaH3aTOpaXx IPH 
400—800°. 

Ha OCHOBaHHH 9KCHePHMCHTAJIbHbIX JAHHbIX MOMKHO C@aTb BbI- 
BOA, UTO HaHOoOsIee OMACHbIM AIA 3ayrepO2xXNBaHHA AKTHBHbIX HHKe- 
J@BbIX KATaJIH34TOPOB B HHTepBasie Temnepatyp 400—800° saBasetca 
MIPHCyYTCTBHeE OJIeE(PHHOB B HCXOAHOM ra3e. Hakonwenne yraeposa Ha 
KaTaIH3aTOpax YBeJIHYHBaeTCA C TOBbILUCHHEM HCXOMHOH KOHILCHTpa- 
ILHH OJIE(PHHOB WH YMeHbUIaeTCA C MOBBILIIEHHEM TeMIepaTYPbI HW KOVIH- 
yecTBa JoOaBsIAeMOoro BOAAHOrO Mapa. 
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pes Tabauya 28 
oo Bpijenenne yraepoxa np KOHBepcHH 9THAecHa, pa3sO6aBeHHOrO a30TOM 
(O6pemHaa cKopocTh 500—600) 
Coctas CyxOro KOHBepTHPOBaHHOrO Fa3a, Banaue 
% oObemMH. aTHeHa, % 
ear 4, Mpoxos- : ck SC | eee e 
B HCXOMHOH Ilap Tap ree ak H.O, vienoae bE 
ra30Bou ra3-cmecb | CoHy onbita, Vix of gy a 
% eeceun ae 4acbl ° COz |C,He,| CO He | CyHon+2 | Ne = Suz oa 
GEE] an 
Kataau3atop IWAII-2. Temneparypa 400°* 
5,0 0,8 16 | 0,66 2 1,11 [ 37 3,2) — 0,2 { 13,4 1,2 82,0 | Ectb { 45 55 
4,3 | 3,9 97 | 0,25 23 L,t6 | 77 4,0] 0,0; 0,4 | 13,1 1,1 81,4 | He6o.1b- | — — 
Loe 
Hukerespit KaTasHu3aTop Ha KBapue. Temnepatypa 600° ** 
3,1 0,23 7,5 | 0,90 10 — 16 14] 1,37 1,8] 6,5 0,8 88,2 | Her -— — 
5,8 | 0,24 | 4,1) 0,75 2 —: 15 — | —_ — — — — Ectb 4 09 
Kataau3atop TWATI-2. Temnepatypa 600° *** 
5,6 0,9 3,7 | 0,82 15 {1,31 / — | 4,4] 0,0] 3,4 {| 20,2 = 72,0 | Ecrb 
0,0 4,2 17,6 | 0,55 7 1,25} 37 5,4; 0,0; 1,0] 16,4 1,2 76,0 » 
5,4 4,4 87 0,20 22 1,30 | 78 6,5| 0,0; 0,4] 19,8 0,8 72.0.1 Her 
1,6 0,24 | 14,9 | 0,78 25 bed d), :20 2,6/ 0,0) 0,4] 9,0 0,2 86,2 » 99,3} 0,7 
1,7 0,9 49 0,59 53 1,12; 40 2,8} 0,0; 0,3] 8,4 0,7 87,8 » 
1,9 4,8 [250 0,20 22 1,18} 82 3,9] 0,0!) 0,3] 11,8 1,0 83,0 » 


* 3a BpeMA ONbITa Ha KaTaJH3aTOpe BbIgenHoch 1,04 e yrnepoga, 
** To »#e, 0,44 2 yrnepona. 
*** To xe, 0,09 2 yrnepoga. 
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VI. KOHBEPCHA METAHO-3TAHOBOM ®PAKLULHH HE®TAHOFO KPEKHHI-FrA3A 


B ORHOM H3 MpOMBILNWICHHBIX NpOeKTOB KOMMVIeKCHOrO HCIOJIb30- 
BaHUA Ta3s0B KPCKHHTa HeEPTH, NOCAeAHHe NpeANONaranoch pasyenuTb 
pekTHpukallvel Ha [Be pakunu: ony, cofepKallly!o yreBoaOporbl 
C,, C; HW BbIWe, H Apyrylo, Tak HasbIBaemyto M€TaHO-3TaHOBYIO, Cosep- 
*Kallly1O BC€ HHSKOKHMAU[ME KOMMOHEHTHI, B TOM YHCIe MeTaH, 3TaH, 
Mponan, BOAOPOA, YaCTb STHMeHAa M Nponuena. [Ipuuatie ana 37T0ro 
NpoekTa COCTAaBbI KPCKHHT-ra3a WH Me€TAHO-3TaHOBOM (bpakuNH npuBe- 
ReHbI HHKE (B % OGbeMH.): 


MetanHo- 
Kpekuur-ra3 ree | 

CHa 45,5 57,0 
CH: } 22,0 A 
Cols 6.4 
Calg Boe 3,2 
et 1,0 Her 
al ig 
Cs M BbIive 3.0 Her 
Hs 5,5 6,8 


M3 MeTaHo-sTaHoBol dpaKuHH npesAnonaraau NOyYaTb BOLOpOR 
AJA THAPHpOBaHHA, coxepxKaunii He Oonee 1,5—2,0% octatouwvoro 
M€TdHa, MYT€M ABYXCTyneHyaTOH OO6pa6oTKH MeTaHO-3TaHOBOL pak- 
HH BOAAHBIM TapOM, CHayala KOHBepCHeli yrmeBoROpoOgoB B Tpy6ua- 
TOH NeyH MPH MaKCHMaJbHOM Temnepatype 800°, 3aTem KOHBepcuei 
OKHCH yraepoma BO BTOpon cTyneHH npx 400—500° c nocnegyomum 
yAaeHveM OOpasyiomelica JBYOKHCH yruepoya. 

/\uf KOHBepCHH MeTaHO-3TAaHOBOL PpakUHH JOKHbI OBI NpH- 
MCHHTb aKTHBHBIA KaTanusatop TMATI-2. Tak kak B HCXOZHOM ra3e 
OJDKHO ObIIO MPHCyTCTBOBaTh OKONO 7% OJIEPHHOB, YTO O6ycJIOBMIH- 
BaJlO BCSMOKHOCTh BbINeIeHHA Yyrulepoya NpH KOHBepcHH, Mb HCCHe- 
AOBaNM STOT Npouecc Aa NoMopa ycnoBHH, Mp KOTOPHIX He mpo- 
HCXOAHT 3ayII€pOKWBaHHMA KaTamM3satopa. Mcxogzubimu ra3amu qa 
STHX HCCHEQOBAHHH ObLIM HeE*bTAHOH KPeKHHT-ra3 u ra30BaK CMECb, 
NOWYYEHHaA H3 HeTO NYTeM OXJaKAeHHA BO MHHyC 70-—80° yu yia- 
JICHHA CHRKMKCHHBIX YreBOOpos0B Cy—C,;. Sty cmecb MBI YCJIOBHO 
Ha3BasiH M€TAHO-3TAHOBOH (ppakiHe, XOTA OHA Oba HeCKOMbKO 60- 
Taye TARKEIBIMH YrIeBolopoxamu (Ta61. 11) no cpaBHeHuio c MeTaHO- 
STaHOBOH (pakuwel, MpHHATOH B Mpoexte. CoctaB KPeKHHI-ra3a 4H 
NOJy4aeMOH W3 Hero (pakWUHN, Kak yxe YKa3bIBalOCb, 3HAYHTeEbHO 
HSMCHACH B 3ABHCHMOCTH OT JaBJIeHHA B GamnoHax. Teoperuue- 
CKHH pacxol BoAAHOrO mapa cocTapiaa 1,8—2,2 o6bema ual o6b- 
€M ME€TAaHO-3TaHOBOK dbpakunun. Bce onpitel 0 KOHBEpCHH KPeKHHT- 
raza MpoBpezenbl Ha KaTausaTope TVATI-2. | 

IIpenpaputenbHoO KpeKHHT-ra3 NOLBeprasH TWAaTebHOH ouHCTKe 
OT C€PHHCTbIX COeCIHHeEHHE. 
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Tabsauya 24 


OHBepcHA HecpTAHOrO KpeKHHr-ra3a Hu ero MeTaHO-3TaHOBOM @paki\HH C BOAHbIM 
pare napom Ha Katanusatope THATI-2 npn 600—700° 


(O6pemuan cKopoctb 400) 


CocraB Cyxoro KOHBepTHpOBaHHOro ra3a, 
Temne- 7 * Bpema % o6beMH. 




















Onpnt 2 
14,6 | 6,2 | 69,4 | 916 a 68 


Pane ee ‘ > | 
paTypa Ilap aK HO ee ; i 
ra3 : Vy 0/ Oonbita %, 

°C Pepe : yacht | CO» CO Hy | C,Ho 1. | Ne 
te 
Onpt | 
45**| 5,5 35 7 13,6 7,4 | 73,8 B52 0,0| 80 
a alee 5.5 | .35 ig | 13.8) 7,4| 74,0] 4,8 [0,0] 81 
600 } 4 10,45 ‘ 
709 | 4.31038" 5.5| 35 | 20 | 12,0} 11,2] 75,4] 1,0 |0,4) 96 
"1lo 38**| 55] 38 | 28 | 12,8] 10,4] 76,0) 0,6 |0,2| 97 
700 | 4,4 0, ‘ ; 
700 | 4,2)0,2 5,8 35 31 12,0 | 10,6 | 76,8 0,6 0,0} 9 
700 | 3,3/0,2 5,8 Za 55 10, 15,1 | 73,8 0,8 0,0; 97 





600 | as 0,25 | 4,5 | 38 : ri 


Onst 3 


700] 4 0.2 | 55) 90 | 10 [ 11,0) 13,0) 75,0) 1,0 10,0) 96 | 





Tasumukauwuwx yratepofha BO3AyXOM B TeVeHHE 20 MHHYT 
a a a | 9) | 35 | 62 Veal (eae eae 4,2 ener 


Onpt 4 
aa a | ee 40 | bas eae ss al 6,6 Aa a 





Ta3s3npukanua yraepoqa BOAAHBIM MapoM B reuenne luaca 
ede | — | 4 | — | eS al oe ae 7,6 Peace 





Onpt 5 | 
eal a 0,25 ia | 30 | 11* | 12,8 | 9,6 | 73,6 | 4,6 fe 83 


TasHbukauuna yraepoda BOAAHDIM MapoM B TeTeCHHE 5 uacos 
le | — | we —— aa eee a a 7,0 te 
Onpt 6 
i hee | oe 37 | 8* ed ea 5,6 eee 


CoctaB ucxog_Horo ra3a (%) 


COx C Ho, CO H» C Hapte 
B onpite: | 6:3. 6,0" 1,2 4,3 88 ,2 
» 2 0.4 5,3 1,2 2,3 90,8 
» 3 0.4. 6,2: 1,2 1,5 90,7 
» 4 0,8 6,9 3,7 10,5 78,1 
» 5 ... 0,4 5,0 2,2 7,9 85,4 
» 6... 0,2 18,7 1,2 3,3 76,6 





* JlocturHyT AOMycTHMbI mpegzel SayrlepoKUBAHHA KaTaJksaTopa. 
** (CGtemHad CKopoctb 200. 
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Hakonaenve yriepola Ha KaTaIH3aTOpe B ONbITaX NO KOHBepcHH 
KPeCKHHI-fa3a MbI OWCHHBAaJIH TOJbKO KaYeCTBeEHHO, TO pocTy Compo- 
THBJICHHA CJIOA KATAIM3aTOPa HPOXOAY Fa30-MapOBOH CMECH, a TakxKe 
NyT€M OCMOTpPa KaTaH3aTOpa, BbITpyKEHHOFO NOCMe OTIbITOB. 

IIpu qo6aBke oKovio 4 oO6beMOB BOAAHOLO Napa Ha | OObeM KPeKHHT- 
ra3a WIM €rO Me€TAaHO-3TAHOBOH (PpakWHH, KOHBeEPCHA YIJIeBOAOpOAOB 
mpoTeKasla B COOTBETCTBHH C paCueraMH, MpHBeAeHHbIMH B TAO. 4 
uw Ha pue., 3. Tax, npn 600° u npo- 
JOJDKUTeEJIbBHOCTH KOHT@KTa OKOJIO 
0,2 ceK. oOepHHbI pa3laranHch 
MOJHOCTbIO, a TOMOJOrH MeTaHa — 





> 
yy 
? : 
y 
N & : 
SS s 
& S 
x & 
& Jona Boidlene- 
ERREEPERIIRTY ho AIO OOM, eA eT 
ELE Beer ee 
Pic. 18. Hakonienue yrepoza wa Katasi- Pune. 19. Hakonaenue yraepoxa Ha 
3gaTope TPH KOHBepcHH KPeKHHr-ra3a. KaTaIH3aTOpe MpH KOHBEDCHH Kkpe- 
KHHP-ra3ga. 


Ha 75—85%, NpHyeM B KOHBeEPTHPOBaHHOM La3e OCTaBaJIOCb OT O AO 
10% yrueBOAOpOR0B, COCTOABLUIHX MOUTH WesIHKOM H3 MeTaHa. IIpu 
700° WH TakOH 2%Ke TIPOAOMMKHTEYbHOCTH KOHTAKTa KOHBeEpCHA YTIVIeBO- 
ROPOAOB Oblla MpakTHyeCKH NOMHOH, B KOHEYHOM Ta3e OCTaBAaJIOCb 
He Gomee 1% MeTaHa (Ta6a. 24). 

OCHOBHBIM 3aTpyAHeCHHeM ABJIAJIOCb MHTCHCHBHOE BbifeseHHe yrue- 
pola BCJIeCTBHe TIMpoOsIM3a OJePHHOB Ha KaTasH3aTope. Kak H B OMbl- 
Tax C 3THJICHOM, MAKCHM@JIbHOe BbIJeeHHe H HakomeHHe yruepota 
IIPOHCXOAMJIO B MeCTe BXOa ra30-MapoBOH cmMecH B COW KaTasH3a- 
Topa. 

Jina BbISCHeEHHA OONaCTH TeMnepaTyp, B KOTOpOH NpoHvCXxXoAHT 
BbINeIeEHHe yruiepOda pH KOHBepCHH KPeKHHT-ra3a, HaMH ObWIM Npo- 
BeAeCHbI ONbITHI, B KOTOPbIX HCXOAHAaH Ta30-NapoBanA CMeCb NoctTynaa 
Ha KaTaslH3aTOp c TemnepatypoH 200—300° (a9 sTHx OMmbITOB OBL 
TIpHMe€HeEH KOHBEPTOP C OUCH KOPOTKON Ta30-nosABOAAWIeH TpyOKoN), 
a M@KCHM@JIbHad TemMiepaTypa B cloe KaTaNH3aTopa Oba oT 450 
no 800°. 3oHbl BbIqeTeHHA yruepowa, HaO6mIOLaBUINecA NoCNe OMbITOB 
lIpH MaKCHMaJIbHOH TemMnepatype 455 Hn 800°, rpacduyeckn NoKa3aHbl 
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Ha pwc. 18 # 19. B nepsom onbite yrepod OTMOKUICH Ha KaTaIH3a- 
Tope B OOacTH Temnepatyp oT 305 jo 455, a Bo BTOpoM onbiTte — 
oT 420 yo 515°. Honycrumpiit npezen 3ayrnepoxuBanna KaTaJIH3aTopa 
Obl AOCTHTHYT MPH 3THX OMbITaX COOTBETCTBEHHO yvepes 21 Hu Yepes 
4 yaca koHBepcuH (Tabs. 25). 


BausuHve TemnepatTypbi Ha 3ayraepokuBaHHe Katatu3satopa THAII-2 
NpH KOHBepCHH MeTaHO-3TaHOBOH dpakWHK KpeKHHr-ra3a 


(O6bemuaa ckopocrh 400. Tap: ra3= 4,1 : 1) 





CoctaB CyxoOro KOHBep THPOBAHHOrO Fa3a, 

















Tabauya 25 


























Temnepa- Bpema % o6beMH. 
%, ” OT Ha- a, 
Typa, Cy 20, wana — a ee ee 
: ° OMbITa, 0 
°G ceK- | Tac’ | COs 1C,H,,| CO | He | C.Hy4.| Ne | ™ 
Onpt | 
255—400 0,4 iD 2 4,4 1,4 2,0 | 26,9 65,3 0,0} — 
270—400 0,4 75 21" 4,4 2,3 2,4 | 26,4 64,5 0,0 | — 
| 
Onpt 2 
430—800 | 0,2 40 | 3 Fed 0,0 [ bL 2:4 76,2 0,9 0,4 | 96 
465—810 0.2 30 | 4 8,2 0,0] 15,4 | 75,8 0,6 0,0 | 97 | 
CoctaB HcxoyqHoro ra3a 0,5 4,8 1,5 7,0 86,2 0,0; — | 
| 


* JlocrurilyT ONYycTHMbIl Npeser sayraepORUBAHHA KaTa.1w3aTopa. 


[Ip cokpauwjeHHH BpeMeHH KOHTaKTa JO 0,03—0,05 ceK. (KoH- 
BEPTOPOM CJlyKHa y3Kaa KBapleBad TpyOKa) Ha KaTanM3aTope mpu 
400—500° takxe BbIJeIaICA yriepon. 

Jina KPCKHHI-ra3a H ero Me€TaHO-3TaHOBOK (ppakUHH, ComepxaulAXx 
8—9% Oe:HHOB, BepXHHH Mpeser TemMiepatTypbl, Np KOTOpOH mpo- 
HCXOJHJIO elle 3ayrepOKUBAaHHE KaTaNH3aTOPOB, COCTaBIAN mpH6H- 
3HTeIbHO 650—670° (cm., Hampumep, Ta6m. 24, onpiTH | u 3). pu 
Oonee BbICOKOH TemnepaType, HanpumMep, 750—800°, HnakonmeHHA 
yruepoa Ha KaTau3aTope, ake MPH AIMTeJIbHbIX OMbITaX, He HaOJIO- 
fanocb. OObaACHAeTCA 3TO TEM, YTO CKOPOCTb NHMpomH3a ONeduHOB 
KPe€HHI-Fa3a HW ero Me€TaHO-3TAHOBOH (PpakUHH AO yrepoa B MIpHcyT- 
CTBHH KaTanHu3aTopa TMAII-2 npu temnepatypax Hu»xe 650—670° 
IIpeBbIiwaeT CKOPOCTh ra3sHpuKaluu yruiepogsa. Tombko npu Temmepa- 
Type Bbliue 700° B3avmMogelicTBHe ONeHHOB WH yrmepomac BOAAHbIM 
NapOM HaCTOJbKO YCKOPAeTCA, YTO IPeAOTBPalkaeT 3ayrnepoKHBAHHE 
KaTaslM3aTopa. 

YcTaHOBHB, 4TO ONaCHaA B OTHOIWCHHH BbIAeIeCHHA yruiepoya TeM- 
nepatypHaa oOacTb Je@KUT B mpegzenax oT 300 fo 670°, MbI uccmeno- 
BaJIH Ppa3JIMYHbIe NyYTH AIA NpeAOTBpPAaWIeHHA 3ayrlepoOKHBaHHA Ka- 
TaNH3aTopa: CHHKeHHE KOHIUCHTPalluH OedHHOB B HCXOAHOM raze, 
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yBeIHUeHHE NapUabHOrO AaBMeHHA BOAAHOTO napa w 2oOaBKy He- 
OONAbUIMX KOJIMYECTB KHCMOpOsa. 

B KpeKHHI-ra3e, BbINyCKa€MOM H3 6aslIOHOB, Comep2xKaHHe oedH- 
HOB KoNeOao0cb oT 5,5 Jo 19%. Tipx BbigqemeHHH H3 HeTO yrAeBOAOPO- 
jos C,—C, MyTeM MpeABapHTebHOTO OXaKACHHA AO mMuHyc 70—80° © 
yaANWCb BCe OyTHJeHbI H YaCTbh MponMsieHa, ATO cHuKao B 1,0—2 
paza oOmee comeprKaHHe OWepHHOB B ase. XoTa HakonseHHe yrue- 
pola pH KOHBepCcHH TakKorO [raza 3HadHTeAbHO 3aMeJIANOCb, UTO 
TO3BOAO YBEIHYMTbh MpOMOJDKHTEbHOCTb OTIbITOB HpH 600-—650° 
ot 1,5—2 no 15—20 yac., HO MOJHOCTbIO IIPCEHOTBPaTHTb 3ayrIepOKH- 
paHHe He yaaocb. IIpH cofepxaHHn OvepHHOB BBILC 10% medz- 
AeHHOe HAKONMeHHe yraepofa Ha KaTalusaTOpe NPOMCXOAMO AaxKe 
u pu 750—800". 

OcyulecTBeHHe Mpolecca pu 600° nyTem mepvofnyeckoro Yepe- 
WloRaHUA KOHBepCHH KPeKHHT-ra3sa H rasMpukallun HaKOMMBIUIeETOCA 
yraepowa BOLAHbIM HapOM HJM BO3AyXOM OKa3aJIOCb HEBbITOAHbIM 
13-38 COOTHOIICHHA MPpOLOJDKUTEIbHOCTH STHX MPOLECCOB. Tak, KatTa- 
JIM3aTOP 3ayrepORHBANICA MpPHONM3SHTEbHO 3a YeTBIPe yaca, a AH 
ra3sHpUKalun BbIAeIMBUeErOcA yrvieposa BOAAHBIM NapoM TpedoBa- 
loch BCpefHem 2-3 4aca, a Ip IpHMeHeHHH BO3AyxXa — OT 15 MHH. 
mo 1 uaca. TlonmKapluiaaca B Nepvor rasHpuKalHu (BCeACTBHE OKH- 
CHEHUA HHKEJIA BOAAHBIM TapOM HJIH KHCOPOAOM) AKTHBHOCTb KaTa- 
‘ugaTopa ObICTpo BOCCTaHaBJIMBaaCb Ip MponyCkKaHHn cmMecH Kpe- 
KHHT-ra3aC BOJAHBIM MapoM, MpvyeM BO3OOHOBIAICA H MHPOAHs 
OeHHOB. 

IIpu qoOapseHuu 10 u'gaxe 15—20 oObemMoB BOAAHOrO Mapa Ha 
| oObeM KpeKHHT-raza HakoMeHve yruiepowa Ha KaTaNHsaTOPS (IIpH 
TemnepaTypax, OWM3KHX K NOKa3aHHBIM Ha PHC. 19) xoTA H 3aMe]VJIH- 
JIOCb, HO NOJMHOCTbIO H36eEKAaTh HAKONJCHHA CTO HE yanocb (Tan. 26). 

CnemyeT yKa3aTb, ITO pA AoOaBeHHH 6ombuioro KOJIHYeCTBa Na- 
pa, UTO COKpaTHJIO BpeMA KOHTAKTA AO ~0,05 cek., ObIIH 3aMe]JICHbI 
He TOMbKO peakUHN MHpoH3a, HO i B3aHMOJeCHCTBHE yIrJIeBOROpOAOB 
€ BOAAHBIM NapoM, BCesCTBHe yero CofepxKaHHe MeTaHa B KOHBEPTH= 
POBAHHOM [a3e€ MOBbICHJIOCb OT 0,6—0,9 n0 4—5%. 

Ta3supukalua BbIAeMMBUIETOCA Ha KaTAaIH3aTOPe yraepoa Bo3say- 
XOM MIpovcxogusa Opicrpee, YM C BOAAHBIM TapoM. ITO NO3BOAAMO 
TIpeMMONOKATb, YTO HamMuHe HeEOOJbIUOTO KOHYeCTBAa KHCNOposa 
B HCXOLMHOM ra30-MapoBol CMeCH, BOSMO%KHO, MpesOTBpaTHT HAaKON- 
jlenve yraepowa Ha KaTasH3aTope. 

TlefictBuTesbHO, TIpu HeMpepbIBHOH OOaBKe OKOJIO 0,75 o6bema 
Bo3Ayxa Ha | oObeM MeTaHO-9TaHOBO (pakUNH, COMepKaBLWeH ~8% 
Ome*pHHOB, 3HAYHTEbHO 3aMeANHJOCb 3ayrlepOKUBaHHe KAaTaJH3a- 
TOPa H NPOAOJDKHTEbHOCTb OMbITOB BOSPOCa © 4 no 70 vac. (Ta6n. 27). 
Konuyectso KHCAOposa, MOMHOCTbIO NpesOTBpaularoulee 3ayrvlepOmKu- 
BaHHe, 3KBHBaIeHTHO, NOBAAHMOMY, KOJIHYeCTBY BbIAeJ AIOMLETOCA 
yruepofa HW MosTOMy 3aBHCHT OT COsepxKaHHA ONe@HHOB B HCXOLHOM 
raze. Hanpumep, Ha | o0bem MeTaHO-3TAaHOBOM (paki, COepKaB- 
wei 4—6% C,Hon, Oblm0 MocTaTOUHO no6apnaaTb ~0,12 oOnbema 
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Tabauya 26 


Bavanne w36blTka BOAAHOTO Mapa Ha 3ayrepoxKMBaHHe KaTaau3zatopa THAITI-2 
pH KOHBEPpCHH MeTaHO-9TaHOBOH pakuHH KpeKHHr-ra3a 
(CoctaB ucxogHoro raza: 0,3—1,5% COs: 4A~—~7,5% CpHo,; 0,4—1,3% CO; 
4—10% Hp»; 82—89% CrHon +2) 





u 

7 © ~ | CocraB cyxoro KonBeptuposaH- x & 
SER AS ie ees HOro ra3a, % O6beMH. i 2 ae 
is] DvD tT, a} , os 
Typa, = . Hap ei Cy O 2 5 g ag 
3 | 78] PH | cox 9; "lean % | &Ss 

a . o O 
7 83 Big g| C02] CO} He | C,H, 12] Ne Be & 
Os Qrs Om x 













































































OnpTt | 
440—800 | 150) 11 | 5,8!0,25) 67 3; 5|15,2|.5: 7177.3 i2 0,6] 95} — 
440—800 | 400] 13] 5 0 65 9* {15,1 5.94752 3,8 0,0) 85) Ectap 
Onbit 2 
400-—-800 | 400] 11 ! 4,810,1 68 I ,5|14,8/ 5,2177,6 4,0 0,4) 83; — 
375—800 | 400] 11 | 4,5)0, 1 68 9* 115,5} 4,8/74,2 BI 0,4] 80) Ecrs 
Pasudukauna yraqepoza BO3RYXOM B TeveHHe | uaca 
465—800 | 150} 10 | 5,5/0,3 70 {28 [15,8] 5,2178,6 0,0 0,4)100) — 
475—800 | 150} 10 | 5,8/0,3 | 65 150* 15,4! 6,4/77,8 0,0 0,4)100) Ectn 









































Pasu@ukaunn yraepoga BOSRYXOM B TeuYeHHe | uaca 


460—800 80 14 55.2 | 70 |54 {16,4] 5,6/78,0]) 0,0 oo} 9 


Ectb 





460—800 | 150) 14 | 5,5/0,2 | 72 |99* /16,\8 4,4;76,4, 2,4 0,0) 90 


























Tasubukauna yranepoxa Bo3xyxom B Teuyenne 1 yaca 


460-800 | 150] 14 | 5,5)0,2 80 | 104{17,2| 3,6/76,2) 3,0 10,0! 87Ipesnay. 
440—800 | 150) 20} 5 0,15} 80 | 133/17,0 3,4174,6; 4,8 |0,2] 81) — 
430—800 | 150) 19; 5 |0,15] 80 140)17,4| 4,2/75,2; 2.8 10.4) 8s) — 
470—810 | 150) 1445 {0,2 70 | 154/16,0| 6,2174,2) 3,6  J|o,o} 86) — 


* JlocrurvyrT gonycrumpii mpenen 3ayrNepOKUBAHHA KaTasH3aTopa. 


KHCJOpONa, a IpH KOHBepCcHH KpeKHHT-ra3za c 9—10% C,H», oKa3a- 
WaCb HEAOCTATOUHOH oOaBKa u 0,18 o6bema Kucaopoga. 
I]pucytcTBHe KucCopoma B HCXOLHOH ra30-HapoOBOH CMeCH NOHH- 
Kao OOULYIO AKTHBHOCTb HHKeweBOrO KaTaJiM3aTopa npu 400—600°, 
B PesysJbTaTe YerO YMeHbIMaJICA HE TOKO MHPOH3 OMeHHOB, HO U 
B3aHMOJeCHCTBHE YIeBOJOPpOAOB C BOAAHDIM mapomM. ToubKo mp 
700—800°HenpeppiBHag JoOaBKa KHCJIOpOa IpakTHYeCKH He NOHHKaa 
aKTHBHOCTH kKaTau3aTopa. Tlocae HeCkoubKUX ONnepalHli ra3snupuka- 
HM BbINeHBINeCrOCA yrulepOa AKTHBHOCTb KaTaJIM3aTopa jake He 
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Ta6auya 27 
Banakve 106aBKH KHCAOpOaa Ha 3ayrAepoxHBaHHe KaTasu3zatopa FHATI-2 
FipH KOHBEPCHH MeTaHO-3TAaHOBOK *pakuwH KpeKHHT-ra3za 


O6tbemHaa cKopoctb 400. Map :ra3 = 3,5—4,5 
a et 


CocTaB CyxXoro KOHBepTHpOBaHHOro raza, 















































Temnepa- | C,H,,, Bpems % oGbemH. BbigesieHve 
B HC- O» OT Ha~ %, } yraepona 
Typa, xogHom| Tas Pes >, | Ha KaTasm- 
C vat uacpr | COx CO He CA Ho4 o| Ne '. a 
Ont | 
600 ~d 0,05 6 12;2 4,8 | 47,6 28,2 7,2| 38, Ecrb 
600 OD 0,10 14 9,6 5,0 | 39,8 30,6 15,0) 32] Her 
Onbir 2 (KaTaH3aTOp B yJJIHHeHHOM TemfeparypHO 30He) 
410—800 9,0 | 0,065} 23 10,4 | 12,4 [| 70,4 1,8 5,0; 93] Ectp 
440—800 5,5 | 0,125} 28 9,8] 13,0 | 65,7 1,6 9,9} 93] Her 
450—800 7 0,065 47 9,0} 14,0 |] 68,6 2,0 5,8) 92} Ectp 
450—800 8 0,125; 6! 10,2 | 12,4 | 64,8 2,6 10,0} 90 » 
450—810 8 0,15 68 10,3 | 12,7 | 63,2 3,0 10,8) 89} Her 
450—800 8 Q1) 69 9,34 14,9} 72,8 yes 0,8} 92] Bowmbuoe 





Pasumukanua yraepoyxa Bo3hyxom B TeyenHHe 35 MHHYT 


395—800 8 Q1) 71 9,7 |] 14,9 | 74,0 1,0 0,4! 96, Boabioe 
410—800 | 8 0,125) 73 9,5 | 14,5 | 64,8 1,4 0,8 9 EctTb 





























Pasu@ukauHa yraepoka Bo3shyxom B TeueHHe 30 MUH. 
455—800 |10,22), 0,15 | 83 8,8 | 15,4 | 60,0 3,8 12,0; 86| Ectt 
435—800 [10,2 2)) 0,175} 86 8,8 | 14,2 | 59,0 3,8 4,2 86 » 

| 
TasH@uKauHnaA yraiepowa Bpo3shyxom B TeyeHHNe 40 MuH. 


430—800 i | me 88 | 10,4 |] 10,4 | 63,2 | IO hae a Ectb 


























Pasn@ukauwna yraepoxa Bosayxom B TeyeHHe | aca 
430—800 im | 0,23 | IO] ) 9,4 | 11,8 | 59,2 | 1,4 aus re Her 


Pasugmukauwua yreiepogza Bpo3sayxom B TeyeHHe 40 MHH. 





















































440—800 |~7 (0,125 | 113 9,4 | 12,6 } 67,5 1,0 9.5196] Ects 
420—800 |~6,5 |0,1254)) 118 10,0 | 14,0 | 71,4 3,5 1,1} 87 » 
Pa3sugmukawua yraepoxa BOAAHHIM Mapom 

520—800 | & Q,1254)| 124 10,6 j 14,2 | 73,4 1,0 0,8! 96 | Ecrp 
485—800 8 0,125 | 136 11,2} 10,2 | 66,3 2,8 9,5) 88 » 

1) Be3 goOaBkun Bospyxa. 

“) KpekuHr-ra3 6e3 NpeABapnTespNOro BHIACeHNaA yruieBo,oOpoRos C4y—Cs. 

3) OGbemHaw cKOpocTb 300. 

4) K ra3y go6aBaan uncTbIT KUCHOpOs. 
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Ta6auya 28 


Konbepcus MeTaHO-3TaHOBOK pakuHH KpeKHHr-ra3a C BOAAHbIM NapoM 
Ha Kataan3aTope THAII-2 npw 800° uw u3smMeHeHHH OObeEMHOA CKkOpocTH 
H KOAH4eCTBa BOARHOTO Napa 





CH CocTaB Cyxoro KOHBepTHpOBaH- 


: nan _ Bprjyeslenve 

a. _ kK 5 HOrO raza, % OObeMH. 
Z Tap rae VK ” CHO, & % | yraepoza | 
& faa) POREOMY Pie aaa 7 > of | Ha KaTasu- | 
g ra3e, ze COz| CO) Ha] C,H5, 12] Ne 3aTope | 
© oO, ane 

: mo | 

Onpit | 

400} 4,0] 4,8 |J~5 |0,2 36 31 110,8)13,6|74,6 1,0* 10,0} 96) Her 

400| 4,4; 5,9 — | — — 71 111,8)12,6)74,6 0,9 0,9) 96)» 

400'4,0] 7,1 —|— — |110/11,2|13,8/74,6 Q,4 0,0) 98] » 

4001 4,3! 6,5 5,7/0,17! 36 | 133}10,2/13, 2/75,0 0,8 0,8/97] » 

400)4,1) 7,8 —|— — | 155310,2/14,1173,9 0,6 1,2); 98) » 

400] 4,0} 8,5 |~6 |0,17] 31 170| 9,6)15,0)74,6 0,8 0,0) 97} » 

400) 4,0] 12,4 6,510,15| 25 | 1891 8,8/18,0172,4 0,8 0,0| 97; Ectp 

400: 4,6} 14,4 |~7 10,15} 35 | 199]10,4115,0)/73,6 0,6 0,4| 98} » 

400|4,21 8,3} —|— | — | 214/10,6)13,4/73,6] 1,8* |0,6) 93) Her 

400) 4,1] 10,0 — | — — | 266)10,0)14,0)74,4 2 0,4) 95) » 


“ 
“ 


Tlpoxyspka sposAyxa B TeyeHHe 0,6 4waca AA pereHepauHuH 


AKTHBHOCTH KaTaAH3aATOPA 


400] 4,2] 3,0 —_ | — — | 275|11,0:13,0i74,8 0,8 |0,4197| Her 
200) 4,0) 11,2 — |0,30: — | 290] 9,6]15,4174,0 0,6 0,4/98) » 
200) 4,0} 11,2 met dil eee — | 314} 8,4/17,4173,6 0,2 0,4'99) Hesnauut. 
800} 3,8) — 6,9)0,08] 25 | 325] 6,6/18,0/73,8 132 0,4] 95) Her 
800} 3,7); — ag 90 | 333} 5,2/20,0/73,2 L.2 0,4/95} » 
Onpt 2 

40014,5| — |~5 10,17] 35 22 310, 0114, 4]73,8 1,0* |0,4| 96| Her 
400) 4,3 —_—j—_— 73 | 9,6]/15,4/74,0 1,0* |0,0196) » 
400}6,3| 5,8 5,2/0,13} 50 91 114,2] 9,8)/73,2 2,4 0,4/91) » 
400] 6,2 — | — — | 102/13,6) 9,2/74,6 2,4 0,4) 91) » 
400|7,6| — ee) ee — |107({15,2) 6,8/73,0 4.4 0,6) 83] » 
400| 7,9 5,310, 1 58 | 115115,2) 7,8173,8 ey 2 0,0! 88) » 
400) 4,2; — ae ie — | 121 '10,8113,2/74,6 i,0 (0,41 96] » 
400!4,3} — = — | 128}10,6/13,4174,6 1,0 0,4|/ 96; » 
1600} 3,5] 11,4 5,410,05| 15 | 134] 9,4}15,2/71,6 S12 0,6} 89} » 
1600} 3,6| — Se lll hate 150; 9,0/14,0|72,6 4,4 0,0) 84; » 
1600/5,8; — —j|}— — 1156/11,4| 9,0/72,2 6,4 1,0} 76)» 
1600/6,6| —- |~4 |0,03| 55 | 163|12,2| 7,4/71,2 8,8 0,4169) » 
1600} 3,7) — a 167) 9,2)12,8)74,6 3,0 10,4) 88) » 
1600} 3,8} — —|j— — |174] 9,2)13,4)74,0 2.8 0,6] 89} » 


i 


* HenocraTouHadk OUHCTKa HCXOQHOTO fa3a OT OpraHHyeckol cepbl. 
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CKOJIbKO YBeIHYHaCb. ITO ceqyeT OObACHHTS Pa3pbIXJIEHHEM NOBEpXx- 
HOCTH HHKeJIA TPH MHOFOKPaTHOM OKHCJICHHH — BOCCTAaHOBJIEHHH ero. 
/loOapka BO3qyXa K CM€CH KPpeKHHI-ra3a C BOAAHBIM NapoM mpH 
KOHBepCHH B TpyOuaTIx Meyax BbIFOAHa TOJbKO MIpH NOsYYeHHH a3o- 
TO-BOJOPOAHOH CMeCH [Id CHHT€3a AMMHAKa, TaK KaK B 39TOM C.ly4ae 
yCTpaHAeTcaA HEOOXOAMMOCTb NpOH3BOACTBA a30Ta Apyrum nytem. Ipu 
NOJYYCHHH %Ke BOMOPOAa JIA THAPHpOBaHHA AOOaBka BOsAyXa K Fa- 
30-MapOBOH CM€CH HEKEaTeIbHa H3-34 3HAYMTeEMbHOTO yBeIHYeHHA 
COHepKaAHHA HHEPTHbIX NpHMeceH B KOHEGHOM raze (fo 6—12%). 
IIpumMenenne BMecTo BO3ayxa YNCTOrO 
KHCHOpona yOpoOxu0 Obl Wporecc , Mo8 npobhy O12 
KOHBeEpCHH H ObWIO Obl HeGesomacHO 
JIA KAPOVNOPHOH CTaJnH. 

Tak Kak HaM He yJanocb H36exKAaTb 
3aYFI€pORKMBAHHA AKTHBHOTO KaTasH- 
3aTopa upH 400—670°, mpl peuman 
OOOHTH 9TO 3aTpYAHeHHe ObICTpHIM Ha- 
rpeBaHHeM HCXOAHOH 1a30-TlapoBoli 
cmMecH B HYCTOH Tpy6Ke no 750—800° 
MH MpH 93TOH TemMmepatype ocyuect- 
BIATb B IIPHCYTCTBHH KaTau3aTopa 
KOHBepcHlo yruiepogxoporos. J]aa 9Toii 
WeIH Ob CKOHCTPYHpOBaH KOHBepTop 
(puc. 20), B ra3onogBozamelt tpy6Ke 
KOTOPOrO Ta30-apoBanx CMeCb, Mpo- 
nmyCKaeMaAv CO CpeAHeH JIMHEHHO CKO- 
POCTbIO OKOJIO 3 M’Cex, H BPEMeHH Mipe- 
ObiBaHHA MeHee 0,05 ceK., HarpeBa- 
aacb yo 800°. Koupepcus metano- 
3TaHOBOH = bpakuuH, comepKapnuueit 
6—8 % onedbuHoB, mpH 600 u 700° 
H B 3TOM KOHBepTOpe CONPOBOKAa- Puc. 20. Peaxtrop tis npespauncro 
aCb ObICTPbIM HaKOMJIeHHeM yrulepoga, KBapua. 
BCJIEACTBHE YeTO OMbITHI Mmpepbipa- 





Taéauya 29 
KoxsBepcua nuporaza c BOAAHBIM MapomM Ha KaTaau3atope THAII-2 


Tlap:ra3 ~ 3,8: 1: cogepxarne BoxaHoro napa B KOHeYHOH CMecH ~ 33 % O6nemH.) 
ee ee ee eh et et ee asa 


CoctaB cyxoro KOHBepTHpOBaHHOro raza, 























Temrle- Oe xares 2, e% % oGbeMH. . 
patypa, cKopocTh | cek, VE | % 
°C COe co He CyHon +e | Ne 
a he a = 
600 300 — —— 13,8 6,4 | 73,3 : o, 1 1,4 —_ 
800 300 10,28} 4,8 {10:3} 15,0 |73'7! 06 0.4] 98 
800 - 600 0,13 | 4,8 9.8 | 15,0 74,0 0,6 0,6 98 
800 1200 0,07 4.6 9,9 | 16,0 71.0 2,2 1 0,9 92 
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Puc. 21, Konpepcua KpeKHHr-ra3a C BOJAHbIM MapoM Ha KaTa.TH3aTOpe THAN -2. 


4A: 


Tlap : ra3 


JIMCb COOTBETCTBEHHO 4epes 
5 wu 10 uac. (ra6n. 24, 
ombITbI 2 4 3). KOHBeEpCcHsA Ke 
3Toro rasa npH 750—800° 
MpOHCxXOAWa B 3TOM KOH- 
BepTope 6e3 BCAKOTO 3a- 
yrepOKUBaHHA KaTaJv3a- 
Topa. MemjeHHoe Hakorie- 
HHe yruaepofa B HHKHeM 
coe KaTaiH3aTopa HayH- 
Hal0OCb JIHIIb TPH MNOBbI- 
We@HHH HCXOMHOH KOHILCHT- 
pauuH osepHHop fo 12— 
15% (HampuMep, Tipu mpo- 
nyCKaHuH  Kpe€KHHr-ra3a, 
43 KOTOpOrO MmpelBapH- 
T@MbHO HE BbIJCAHCb yr- 
jlepogoposbt C,y—C;);  BbI- 
JeMBUIHHCH TIpH 3TOM yr- 
jlepog ObicTpo ra3svulnpo- 
BaJiCA TIPH BO3O0OHOBJICHHH 
KOHBepcuH rasa c 6—8% 
C,,Han- 

TlomHoe oTcyTCTBHe yr- 
mepowa MpH KOHBepCcHH Me- 
TaHO-9TAHOBOH (paKUHH NO 
3ToMy ciocoby ObIO0 Nos- 
TBepxKeHO pesyJIbTaTaMy 
onbita, JinBueroca 333 ua- 
ca. B TeyeHHe 93TOFO ONbiTa 
jlocTurasacb BbICOKaA CTe- 
Ne€Hb KOHBepCHH YyrJleBoso- 
pOOB: B KOHBEpTHpOBaHHOM 
raze oCTaBalocb MpH oObeM- 
HoH cKopocTH 200 oKo.lo 
0,2—0,6% MmeTaHa, a TIpH 
o6bemHolt cKkopoctu 400— 
800 okono 1,2—1,5% Me- 
tana (Ta6a. 28 u puc. 21). 
PacnpemeneHue Temnepatyp 
B KOHBepTope MpH 9TOM 
onbiTe noka3aHo rpaduue- 
CKH Ha pHe. 22. 

Yctpanenne 3ayriepo- 
9KHBAHHA AKTHBHOTO KaTa- 
jM3aTOpa YKa3aHHbIM TyTeM 
OblIO NOATBEPRKAeHO HU TPH 
KOHBepcHH B aHasOrHuHblx 
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yCOBHAX HePTAHOTO Muporasa, cofxepmaBuero 25—27% C,Ho, 
(ra6n. 29). Ecnu npn 600° nyHTencuBHoe 3ayriepomwKuBaHHe KaTa- 
JAM3aTOpa 3aCTABJAJIO IPepbIBaTb OTIbITb! TO KOHBepCHH y2Ke Yepe3 
5 yaca, TO mpx 800° KoHBepcua muporasa c 4 o6beMaMH BOAAHOrO 
Napa mpoTekasia 6€3 BCHKHX 3aTpyAHeHHH. 

[Ip 9TOM JOCTHraOCh NMpakTHYeCKH NOMHOe pa3smOmKeHHe yrue- 
BOJOPOAOB H B KOHBEPTHPOBaHHOM raze MpH OObeMHOH CKOpocTH 600 
OCTaBaOcb He Oovlee 0,2—0,5% MeTaHa. TowbKo Ip OObeMHOH CKO- 
poctTu 1200 cozepxanHue OCTaTOUHOrO MeTaHa NOBBIWMAIOCh WO 2—2,5 %. 
Iiocme OMbITOB AHTebHOCTbIO OKONO 35 Yac. B ra3s0nosBOAAmen 
TpyOke KOHBepTopa H Ha HHKHeH YACTH COA KaTaNHsaTopa GpiI0 
o6HapyxeHO HeOOMbLIOe KOMMYECTBO yT- 
slepofia, KOTOpOe, OfHaKO, He MellaO 
mpoxoxy Ta3so-mapoBon cmecH. Bpigese- 
HHe yraepoqa Oblo O6ycnOBNeHO, O- 
BHAMMOMY, COJepxaHHeM B mHporase «= 7 
BTpoe Oovlbpuero, 4eM B KpeKHHr-raze, 





KOJHYeCTBA OJIEHHOB, B TOM YHCIe OKOMO = 600 
5% TIpomuseHa HW OyYTHJeHOR. N 
Ha oOCHOBaHHH MpoBezeHHbIX OMbITOB §& a 
(ra61. 28) HaMH ObWIH YCTaHOB/eHbI Ce- = & gggi—_t, 
AyIOulHe = ONTHMAIbHbIeE §=yCOBHA KOH-  & Ege ae li 
BePCHH Me€TAHO-3TaHOBOH cppakuHH Kpe- ‘“ J00-—+4 






KHHT-ra3a mp 750—800°: o6bemuHas CKO- 
poctb 400 uw oTHOLWeHHe Map : ras B HC- 200 
XOMHOH cmMecH 4—4,5, uTO nNpeBbUaer 


Amm Tz: 
TOJbKO B 2—-2,5 pa3a TeopeTHueCKH HeO6- << 
XOMHMbIH pacxog napa. Jlaxe KpaTKOBpe- 


MeHHOe YMeHbIUeHHe KOJIMYeCTBa OOaB- Puc. 22, Pacnpexerenne rem- 


JiseMoro Napa fo 3 o6bemosB Ha | o6tbem en e A 
MeTaHO-9TaHOBOH pak MPHBOAKIO K eee 
BbI.eIeCHHIO yraiepoOwa wa KaTamM3aTope u 

‘ mpu 800°. 


Mcxogqa 43 MOJIYYeHHbIX SKCIEPHMCHTAJIbHbIX JAHHbIX, HAMM Obl 
(IpeWIO2%KeH HOBbIii CMOCOO HeNpepbIBHOH KOHBePCHH Me€TaHO-3TAaHO- 
BOH (pakUHH KPeCKHH-Ta3a, 3akIOUaIOWIMHCA CHayala B ObICTpOM, 
MpOMOJKHTEIbBHOCTbIO He Oomee 0,03—0,05 cek., HarpeBe HCXOAHOH 
raso-napoBow cmecw ot 400 go 750° B orcyTcTBHe KaTamu3aTopa H 
B MOCERYIOWeH MpakTHYeCKH NMOMHOH KOHBeEPCHH YIvIeBOROpOOB 
npH 750—800° B npHcyTCTBHH aKTMBHOrO KaTamu3aTopa. JLocToHH- 
CTBOM 3TOrO CnOCOOa ABJAHETCA BO3MOMHOCTb OCYLIECTBIICHHH Tpo- 
Wecca Ip CpaBHUTeIbHO HEOOMbIIOM H3ObITKe BOAAHOTO Napa UH NpHem- 
JIGMBIX JIA MPOMbILUJIGHHOCTH OOBEMHBIX CKOPOCTAX; HeOCTaTKOM— 
TPYAHOCTb ObICTporo HarpeBa fra30-mapoBoH cmecH oT 400 go 
750—800° B TpyOuaTbIX meyax CyLeCTByIOWeH KOHCTPYKIUMH HU BO3- 
MOXHOCTh TepMHyecKoro pacnafa onetpHHOB TO BMAHHeEM HeKO- 
TOPbIX KOMMOHEHTOB B COCTAaBeE KapOynoOpHbix cTamen (HanpHMep, 
HHKeIA)*. 
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ITo noOyAwNo0 HaC NpOMOMKUTh pa3spa6oTKy MeTOAa KOHBepcHH 
CJIOKHbIX YIvIeBOJOPOMHBIX Ta30B B HanpaBeHHH MNogzOopa KatTa- 
JIM3ATOPOB, YMeHbIIaIOUIHX CKOPOCTb NHpOmH3a oMesHHOB JO yrue- 
pola HW YCKOPAIOUIHX B3aHMOJeHCTBHe MOCcMeAHeErO C BOAAHBIM MapoM. 


(Oxontanue cm. e Tpydax THAT, eon. VI) 


{ 
| 
Jlutepatypa ! 
i 
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IV. OUMCTKA TA30B 
— ONWCTKA TASOB 


Kaxoudam xum. xayx §f. J. 3EJIBBEHCKHA, A. H. 'PY3HHUEBA 


AXACOPBUMOHHAA OUHMCTKA KOKCOBOrFO LA3A 
OT OPFTAHHYECKHX CEPHHCTbIX COEXMHEHHA 
HM TSOKEJIDIX YIJIEBOJOPOJOB 


, CooOmeuue Bropoe 


HCNbITAHHE AJICOPBLIHVOHHOTO METOJA OYUHCTKH 
HA MPOMbILEJIEHHOM KOKCOBOM IA3E* 


1. 3ayqaun WM MeTOAHKa 9kKCHepHMeHTOB 


Ha OCHOBe pe3yJIbTaTOB, MOJIYYeHHbIX IpH Ma6opaTopHBIx HCCue- 
WOBaHHAX', ObIIH MpOBeReHbI HCIbITAHHA afcopOuHOHHOrO metoga 
OUMCTKH MPOMbIWIJIeEHHOTO KOKCOBOrO 1£a3a. 

OnbiTbl MpoBoswiuch** wa Fy6axuHckom KOKCOXHMHYeCKOM 3a- 
Bose, BbIPAaGaTbIBAaIOeM Ta3 C BbICOKHM COJepKaHHeM CepHUCTHIX 
CoeHHeHHH. 

B kayecTBe afcopOenta Obl NPHHAT PpaHyJIMpOBaHHbIlt aKTHBH- 
pOBaHHbIM yrowb Mapku AP-3. 

B 3ayauy 3TOK yacTuH paOoTHI Bxo,HNO: 

1. [IpopepHTb AocTHraemyto cTeleHb OYHCTKH KOKCOBOrO £a3a OT 
OpraHHyeCKHX CEPHHCTHIX COCAHHCHHH WH OeH3ObHBIX YrMeBOLOPOROB 
H YTOWHHTb PeKOMEHAYeMBIH pexKHM paOoTbl axCopOUHOHHOH ycta- 
HOBKH. 

2. [IpoBepHTb EMKOCTb AKTHBHPOBaHHOrO yrs. 

3. TlonyyuTb aHHble 0 HaKONMeHHH Ha AKTHBHpOBaHHOM yrae 
HepereHepHpyeMbIx (T. €. He yMaHeMbIX IPH NapoBow perenepannu 
yruid) CO@MHEHHH B YCHOBHAX NOMHOH HW YaCTHYHOH OYHCTKH KOKCO- 
Boro ra3a OT CepoBoxoposza. 

YkKa3aHHble 3afa4uH MOM ObITh pelleHbl HA MOJeIbHOH yCTaHOBKe 
HeOombioro MacuiTa6a. Cxema MOAeIbHOH yCTaHOBKH JIA HCHbITAaHHA 
aCOpOWHOHHOH O4HCTKH ryOaxHHCKOrO KOKCOBOrO raza H306paxeHa 
Ha PHC. l. 


* Coo6uleHue MepBoe ony61nKoBaHo B Tpygax THAT, sein. III, 1954. 


** B paOote yuacTBoBaH cTapuine a6opantet MW. B. Jleqopa u T. A. Ka- 
JYPHHa,. 


[3 Tpyast PHATT, suin. V 193 
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l'a3 H3 3aBoscKoro KONM€KTOpa oOOpaTHOrO KOKCOBOrO rasa c 
TTOMOUbIO KOMMpeccopa Nokapaica ANA OUNCTKH oT CcepoBoxopona 
B ORHMH H3 TpeX MpOMbIBaTeneH, 3anoHeHHBIX 20%-HbIM pacTBopom 
€MKOrO HatTpa. 


Kaxkapiii IiPOMBIBaTeJIb BMella OKONO 30 2 I€JIOUHOTO PacTBopa; 


*KHM PaCTBOPOM, YTO NOSBOANO O6eCCNeUHBAaTh HOJHY!O OUMCTKY KOK- 
COBOrO rasa oT cepoBogopoga. 

IIpu mpopegzeuun onpitos c Ya30M, COJ€pKallHM 3anaHHoe KoNH- 
4eCTBO CepoBosoposa, K MOTOKY o4HMMeHHOrO ra3a joOapasanocn 
HEKOTOPOe KOJIHYECTBO CbIpOrO raza, oTOHpaemoro AO ouucTHTeNe;] 
(cM. pc. 1), 

IIocne ouncrTKu ra3 HPOXOAHA BOAAHOH XONOXWAbHUK-KOHJeHCa- 
TOp, rae OXNaxKalca No 15°, w nanee yepe3 OpbI3royIOBHTenD, BaTHbIi 
@UIbTp HW MaHocTaT HOCTyNaJI B ONBbITHbIH agcop6ep c AKTHBUpoBau- 
HbIM yrviem, 

Axcop6ep emxoctio 1 2 NPEACTABIAT COOoH Tpy6y u3 HepxKaBel- 
meh CTanH 2vametpom 30 mam u AJIHHOK 1500 xm, CHaOKeHHY1O py- 
Oamkol; AIA oxnaKnenusg yruid Yepe3 pyOauiky npoxonnana Boma, 
a BO Bpema casbl perenepannn Mponyckasica tap. 

Jlis 3amepa TEMI€PaTyPbI CBEPXy H CHH3Y ancopOepa Ob yctpoe- 
Hbl T€PMOMETPHYeCKHE KapMaHbi. Ancop6ep 6pm cHaOxKeH taxxe 
HeOoOXOAHMOH KOMMYHHKalnel; AJA HOawH ocTporo (yepes3 yrOulb) 
H Tayxoro (yepes pyGauixy) Hapa B NepHod perenepauun yras, nag 
NOAadH OUMMEHHOFO raza B nepHon CYWKH H OXJaKTeHHA yruid u aaa 
OTBOAa MpPOAYKTOB perenepanun. 

l'a3 npoxogzua yepes alcopOep CHH3y BBepx, nap B lepHoy perene- 
PallHH NoLaBanca B OOpaTHoM HanpaBaeHnn. 

YcraHoska (cm. puc. 1) BkKMO"aIa TakKKe OUHCTHTeND C AKTHBH- 


POBAaHHBIM yraem emMKocTbio 10 2 AA OUHCTKH raza B Nepvod Cymku 
aycop6epa. 


oObemMy nosmyyenHoro KOHJe@HCaTa. 


PeryJIMpoBka MOTOKOB raza H Mapa MpPOW3BOAuIaCh C NMOMOMIbIO 
CHCTEMbI KpaHOB HM BeHTHMeL. 


KosnuectBo raza, HPOXOMAMErO yYepes ycTaHoBKy, 3aMep AJIOCh 
AMadpparMeHHpm PEOMETPOM, PaCIIOOXKeHHbIM Ha BHIXOIe 73 aycop- 
Gepa. | 

Brix oaqamyii ra3 PaCnpeNe ANCA Ha HECKONbKO NOTOKOB AJA aya- 
JH3a, 

B COOTBeETCTBHH C NOCTABJICHHBIMH 3aa4aMH MpOu3sBO_HANCH cye- 
AYIOUMME aHaJIH3bI KOKCOBOrO ra3a JO H MOcCHe ajcop6epa: 


1. Onpegenenne o6mero COACpKaHHA OpraHMyeCKHX CepHUCTHIX 
CO€¢AHHEHHH, THOdeHa u cepoBonopoga. 


2. Onpeyesnenne Konuyectsa Oe€H3OJIbHBIX YrN€BOLOPONOB HW CyM- 
MBI HEMPeXEbHbIX YIIeEBOLOpORon. 
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O6mee cofepxaHHe opranHyeckonw Cepbl SA eer Rae 
OKHCNeHHA Ta3a H3ObITKOM BO3AyXa B KBaplleBOH TPy sean es = 
nepatype 750° c nocnenyloulHm yaaBnuBanHem H OKH este 
fepeKHcbio BOfOpofa AO cepHoH KHCMOTHI, KOTOpad THTP 

ACTBOPOM LeJ1l0Un”. | 
: Onpenesienve cofep2kanne THodeHa B raze OCHOBaHO ee aioe 
BeHHOM TIOTOMLeHHAH ero H3 KOKCOBOTO raza KOHIeH P fap eee | 
cepHou xucnoToH. Tipu 3ToM cosepkanHe APY EX or feo nisi 
CepHHCTHIX coelMHeHHH ocTaeTcH 6e3 H3MeHeHHA™ aoe ie 
TuoteHa B Trase paccuHTbIBaeTCA NO Pa3HOCTH pe3yJib alae 
neHull opraHHyeckon Cepbl Ao H MOCIE TIPOMbIBKH cepH ee 

Qror Me€TOA Heb3A MPH3HaTb BMOMHE  eareanaaele Sli see | 
KaK pe3yJIbTaT, MOydaeMbld Kak pa3sHOCcTb YHCel un edly 
nopaaKa, HMeeT TOT 2Ke MOPAAOK, uTO H sis as ane aon ie 
jeHHaA, H NOSTOMY ABIACTCH HETOUHBIM. Oquako OO. nian 
meTowHKa onpeleseHHa THoena B IIPOMBILIJIEHHOM sale a 
HaM Hev3BecTHa (OMMCaHHBIM B JIMTepaType te al sacle ee | 
TOM ONPeMeMCHHA THOPEeHA AWA IpOMBIWVIeHHOrO raza H 
i tai cofepxkaHHA OeH3OJIbHBIX Es Aaa ab 
BoM Ta3@ NPOHSBOAH0Cb OOWeNPHHATEIM MeTOOM sens bdo 
BUpOBaHHbIM yIvieM”. Metok, COCTOHT B CJIe7yIOUIeM: ba uh pes 
AKTHBHPOBaHHBIM yrsiemM lponycKaerca onpeseueHHO sence te 
KOKCOBOrO raza, Tocse yero NOrONLeHHbIM 6eH30J OTT Lapel mar 
rpeTbIM m1apoM, KOHAeHCHpyeTcaA H COONpPaeTCH B Sasi tiaaaes ae 
perky. 3Haw O6BeM KOHJeHCaTa H KOJIHYECTBO BponyAS aie 
paccuHTbIBaloT COAepxKaHHe 6eH30a B sous ra3 ee ai 7 

Tipw6op, IpHMeHABWMHCA HaMH AA OTTOHKH eH30J1 ne wie 
C aKTHBHpOBaHHbIM yrvieM, OTAMGANCH OT CTaHapTHbl Bata ae 
cuna Katraunkesia nin Todepa, TIp HMCHACMBIX moe os Dee 
Tpy6ka C aKTHBApOBaHHbIM Ss goenene : ee 

exTpHyeckylo meub. 1lap, é 1 

See ee aa  aaeeEnIC HaxOAAMHHcA B TOH pele 
neperpeBasca Oo 200° u 3aTeM TpoxoyHs pea te sea ‘ dee potash bet 
B TpyOKe, yBulekan C co6oro AecopO6upyeMbIH OCH3O. eee. 
JleHCHpOBasacb B BOAAHOM XOJOLHIbHHKE, ar aes See aaa 
cat oTAeNAICA HW COOMpascA B rTpanyHpoBaHHylo rOopeTKY ena 

OnpefeneHue CyMMBl eee PLease Bas tener 

MOMOLLbIO CTaHAapTHOTO ani 

ae cs cuctrempr TMALIS no yOnin oObema Z te 

NOrMOWeHHA HeMpeMeAbHbIX YrTeBOMOPOAOB pacTBOpOM 
a KHCJIOTE. ; 

B cae opee Aad HCMbITAHHK 3arpyKaca ata ea lata 

AKTHBUpOBaHHOrO yruid MapKu AP-3, uMeBIIHH Cu1eAy rou 


cocTaB, B %: 





Bonee 4 mm 6,4 9-3 mum .. 4.4 
3 4um . . 88,0 i—2 umm~—wswsidL 2 
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IIpH Auametpe aycop6epa 30 mM H BbICOTe COA YA 1200 mm 
o6beM 3arpyKeHHOrO yruia cocTaBAd OKONO | 2, Bec 3arpy3ku yraa 
AP-3 coctaBasad 530—543 2. 

Ha onucaHHOH MolenbHOH yCTaHOBKe ObiIH NpOBeeHbI Ape Cephu 
ONbITOB: MepBasA C KOKCOBbIM fa30M, MOJHOCTbIO OUMUICHHBIM OT CEPo- 
BoMoposa, HW BTOpad—C KOKCOBbIM [a30M, COfepXallHM OKOJIO 
500 me/m*? cepoBosoposa. 

Meppan cepus onbiros BKsiouaeT B CeOa 10, a BTOpanA—Y MOMHbIX 
ILMKIOB, MPOBeJeHHbIX C OAHOM 3arpy3KOH AKTHBHPOBaHHOrO yIiA. 

OnMH NOH WHKA CocionT “3 Tpex MepHogos: !) axcopOuHH 
(oOuHCTKH Ta3a), 2) perenepalun yrs, 3) CYWIKH WH OXJaKACHHA yrs. 

Temnepatypa yraa B MepHor agcopOlul NOAepxXUNBaaCb Ha YPOB- 
He oT 18 ao 20° nyTeM WHpKYyALMM BOAbI Yepes pyOalmky. Cofep2kaHHe 
Bar B TOCTYMatouleM KOKCOBOM ra3e KONeGalocb oT 12 jo 17 e/m*. 

Uepes amcop6ep mponycKanoch 500 2/4ac koKcoBoro Tra3a, TO 
cooTBeTcTByeT OObeMHOH cKOpocTH 500 4 AHHEHHOH CKOPOCTH OKOJIO 
0,17 /cex. 

C MoMeHTa Hauasia onbiTa OJHOBPeCMeHHO MpOW3BOAHAMCb CHCTE- 
MATHYeCKHE AHaIH3bI ra3a Jo HW Mocie ancopOepa, Kak yKa3aHO BBIIe, 
Ha coJlepxKaHHe oOmleli OpranHyecKoH cepbi, THOeHA, OCH3OJIbHbIX 
YIeBOOPOAOB, CYMMbI HEMpeAebHbIX COCAHHEHHH HM BATH. 

TlepvHox alcopOunn 3akanyMBaJcaA mocwe NOABJCHHA yCTaHaBJIH- 
BaeMOrO aHaJIH30M IIpockoKa Oen30J1a B raze 3a COeM IVA. 

Perenepallu yr MpOH3BOAnIaCb NyTeM NponapHBaHuA B TOM 
*Ke alcopbepe meperpeTbiIM BOAAHbIM Mapom. Ilap v3 napooOpasosa- 
Tea, NpOHAA neperpeBaTeb, NOCTYNa Kak HeMOCPeACTBEHHO Hepes 
col perenepHpyemoro yrs, Tak H B pyOamky agcopOepa. 

Bogwauoii nap BMecte c napamMHu ecopOMpoBaHHbIX M3 ya yrule- 
BOJOPOMOB CHU3Y afcopOepa NOcTyNad B XOMOAMJIbHAK-KOHACHCATOP 
U B BHAe KOHAeHCaTa COOupaJICA B NPHeMHHKe. 

OxonuaHHe epvosa pereHepauuH yCTaHaBJIHBaslOCb BH3yaJIbHO 
NO TIpeKpawleHHlo OOpa30BaHHA MACJIAHMCTHIX MATCH Ha NOBEPXHOCTH 
KOHAeHCaTa. OObINHO perenepalua mposowKanach 2,5—-3 yaca Tp 
pacxoge mapa B cpeguem 0,5 ke/wac. 

Cyuika yr Tocme perenepalHn B NepBow CepHH ONITOB NpOvs- 
BOAHNaCh BOSAYXOM. Temnepatypa B MepvOs CYlKH NODepKUBaaCh 
okos0 80—90° nyTrem nogaun mapa B pyOauiky agcopoepa. 

OaHaKO, YYHTHIBAA BO3MO2XKHOCTh HEKEMATCbHbIX OKMCJIMTCJIDHbIX 
NpOUeCCcoB, B CJIEAYIOWHX OMbITAX CYWIKY YA MPOHSBOAKH OUHKUICH- 
HbIM KOKCOBHIM Tda30M. 


2. OuncTKa KOKCOBOrO Fa3a OT TAKEIbIX yrieBOTOPOOB 


V3 o6patuoro KOKCOBOrO ra3a, Hapsay C OeH3OJIOM, BbIAeIAeCTCA 
TaMM@ TAKEJIbIX YPICBOOpOOB, CNOCOOHbIX YAe€pKUBAaATbCA YyIJleM 
pH IpHHATOM pexkuMe padoTsl alcop6uHoHHOH yctaHoBKH. Ilostomy 
cleyeT HMCTb B BAY YCAOBHOCTb YHOTpeOJIHeEMbIX TEPMHHOB— OFHCTKA 
oT «6e€H30a> HAH WaxKke OT «OeH30JbHbIX YrEBOLOPOAOB». 


197 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


CoctaB yriepofopogos o6patuoro KoKcoBoro ra3a [ yOaxHHCKoro : 
3aBONa OTMMYaeTCA OCOGOK COKHOCTbIO H pasHoobpa3nem. | 

B ta6a. 1 mpHBeyeHbl pesyabTaTbl pa3sroHKH KOHAeHCaTA, jecop- ! 
OMpOBaHHOrO M3 NaTpOHa ¢ aKTHBHPOBAaHHbIM yruiem MpH aHanu3e Ha 
coflepxxaHne «OeH30na» B raze, Pasronka mpopeyeHa Ha CTeKARHO! 
KOJIOHKE C SPCKTHBHOCTHIO OKOMIO 20 TeopeTHYeCKHX TapesOK. 


Ta6auya | 


PasroHka KOHJeHcaTa, jecop6upoBaHHoro v3 aKTHBHpo- 
BaHHOroO yras 

















Sa el aa eae Palen demncpe yee, ae oeeeat 
Hue 40 8 75-—80 £2 | 
40—55 6 80—85 6,4 | 
55—65 10,8 85—110 7.2 : 
65—70 19,2 110—140 6,4 
70—75 8,8 ppuue 140 90,0 | 


BHPOBaHHbIM yruieM 43 ryOaxHHCKOrO OOpaTHOrO KOKCOBOrO ra3a, 
ABIACTCH CMECbIO PA3JIMYHbIX YIICBOAOPONOB, KHMAWeH B LWHPOKHX 
upeqenax. Ilostomy B JabHetwmem npn oOcyKeHHH pe3ysbTAaTOB 
OyleT MpaBusbHee NOX O4MCTKOH ra3a oT GeH30ma NOApasyMeBaTb 
OUMCTKY Ta3a OT TAXKEMBIX yrmeBosopofoB (KHNAWIHX BbIe 40°). 

Cofepxkanue GeH301a B OOpaTHOM KOKCOBOM raze B TepHoy ipo- 
BeMCHHA ONMbITOB MO HalliHM aHaJIH3aM KomeOanochb oT 6,5 jo 
14,5 2/m?. 

B ra. 2 u 3 npuBeyenbl JaHHble, xapaKTepu3yroulve paooty aL- 
COpOUHOHHOH yCTaHOBKH MO o4NCTKe OOpaTHOTO KOKCOBOrO ra3a OT 
TAKEJbBIX YIICBOAOpOAOB 6e3 cepoBoxopolza B OUHILaeMoM raze HU 
pH COAepxKaHnH CepoBooOpowa, paBHoM 500 me2/m* B pacueTe Ha Cepy. 

Alia KaxkJoOro WHKa MPHBOAMTCA KOWIMYeCTBO alCcopOupoBaHHblx 
yrA€BOMOPONOB, BbIPAXKEHHOE B MPOUeHTAaX OT BeCa yin. DTH BeAH- 
UHHbI COOTBETCTBYIOT MPaKTHYeCKH MOJHOH OUNCTKE fa3a OT GeH30N4, 
TaK KaK paCCUHTaHbl 3a NepvHow AO mpocKkoka, T. e€. AO NOABIEHHA 
B ra3e 3a Yr€M MHHHMA@JIbHbIX KOJIMYECTB YrJIeEBOJOpONOB, OOHapyXKu- 
Ba€MbIX COpOLHOHHBIM AaHaJIH30M. 

Hlanupie, mpupezenuble B Ta6. 2 m3, paccunTanbl Kak M0 pe3syuJb- 
TaTaM AHaJIMTHYeCKOrO oMpeweeHuA OeH3ONa B raze H BPeMeHH pa- 
OOTbI yr QO MpOCKoKa, TaK HW 0 KOMMYECTBY KOHJeHCaTa, Cobupae- 
MOrO BO BpeMA pereHepallHH yIrvia TapoM. | 

CaeqyeT yka3aTb, 4TO MOJHOrO COBNaweHHA BEM, paccaunTau- 
HbIX STHMH ABYMA MeTOaMH, HE JOJKHO ObITb, TAK KaK fa3 Npony- 
CKawH Yepe3 yroulb HeKOTOpoe BpemaA nocae mpocKoKa G6eH30ua. C 
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Ta6auya 2 


HacbimeHue yrAH YrAEBOLOpOAaMH 3a NepHoOR AO MpocKoKa Gen300a 





Aycop6uposaHo yruie- | THlosmyuenxo KoHAeHCaTAa 
KoHUeHTpalHa Bpema BOJOpOAOB AO mpockoKa lipH pereHepauHu 

















es 6eH30Na B ra3e, Gee 
UK a G6eH30vla, % %, 
2) 3 yacbl 2 OT Beca 2 oT Beca 
yraa yr 
1 7,5 17 63,0 11,7 76,5 14,1 
y, 73 17,5 64.0 11.8 76,5 14,1 
3 10.6 14 74,2 13,7 75,5 13/9 
4 7,8 17 66,0 12,1 69,5 12°8 
5 9.9 13 64,2 11,9 63,0 11,5 
6 11,0 13 71,5 13,2 64,5 11,9 
7 11,4 15 85,5 16,0 o7,?f 10,6 
8 8,2 12 49,0 9,0 61,1 11.2 
9 8,9 12 53,3 10,0 64,5 11,9 
10 6,5 12 38,7 7,2 = — 
Cpequnee 8,8 | 14,3 | 63 11,6 67,4 12,4 
Ta6auya 3 


Hacpiujenue yraa yraesogopojamH 3a Bpema paGorbl 20 mpocKoKa GeH30Na B NpH- 
cytcrsHH 500 m2z/m? cepopogxopoga B ra3se 





Ancop6uposano yrae- | Tlonysexo yraeBoyo- 


NM KouueHTpauua Bpemsi BOJOpOAOB poyoB TipH pereHepauhki 
6eH30a Brasze,| NO Mpockoka, |7 ~~ | | 
WK Ja % o% 
ei ms yacbl 2 OT Beca 2 OT Beca 
Ne et SSNS Soe it eth ec yruin 
i 7,5 16,0 59,7 11,3 85,5 16,4 
2 71 16.0 57,0 10,7 63.6 12,0 
3 7,8 16.0 62,0 11,7 63,6 12.0 
4 11,3 10.5 58,8 11,3 82.6 15,6 
5 10,1 12.5 63,6 12,0 61,0 11,5 
6 10,7 12,5 66,8 12,5 69,6 13.1 
7 11,9 12,2 71,5 13,4 73,0 13,7 
8 14,4 11 0 79,5 15,0 64,0 12,1 
9 12.8 11,0 73,0 13,7 as — 
Cpewvee 10,4 ceeanee| oa | rat | or | wa | — | no 13,1 | 65,7 | 12,4 — 12,9 








pyrou CTOpOHb!, B Mpowecce pereHepallHH BCWeACTBHE HeOCTAaTOU- 
HOCTH OXJIaxKJCHHA, NPOHMCXOAHJIH NOTepH YIeBOROPOOB. 

CpenHee cofepxKaHne G6eH30a B raze 3a NepHow meppok cepun 
onbiToB (Ta6m. 2) coctaBuno 8,8 2e/m®, a 3a NepHod BTOpOH cepuH 
(ra6n. 3) 10,4 2/m?. 
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Kak NOKa3bIBaloT AaHHble TaO. 2 HM 3, paboTa yraa Ha NpoTsaxKe- 

HHH 10 UWHKJOB NepBoxw cepHH H 9 WHKAOB BTOPOH CepHH OMBbITOB Xa- 
PaKTepH3yeTCH OTHOCHTeEMbHOH CTAOHJIbHOCTbWO. 

3aKOHOMePHOTO CHHKEHHA CMKOCTH VIIA OT WHKIa K IWHKITy Ha 
NpOTAKeHHH 10 WHKJOB He HaOmofanoch. Cpeqnee HacblmjeHHe yraa 
yruieBoqOpokaMH 34 OAWH UWHKJ B MepBOM CepHH OMNbITOB COCTaBHJO | 
11,6% oT Beca yraa, a CpeAHAA AMHTeNbHOCTh (basbl agcop6uun 
(BpeMA O mpocKkoKa) 14,3 yaca. 

Pe3ybTaTbl BTOPOM CepHH ONbITOB C ra30M, Comep»xaiHM 500 me/m? 
cepoBosoposa, NOJYYHHCb MpaKTHYeCKH HACHTHYHBIMH C pesyJbTa- 
TaMH C€PHH ONbITOB Ha YHCTOM raze. 

Cpemnee HacbileHHe yrin 3a WHKJI BO BTOPOH CepHH ONMBbITOB Co- 
cTaBHsio 12,4% oT Beca yr, a CPeHAA AWIHTeEIbHOCTh Nepuoya al- 
cop6ynH 13,1 vaca (HeKoTOpoe yBeJIMYeHHe CpeHerO HaCHILNIeEHHA 0 
CpaBHeHHIO C MepBOH CcepHeH CueyeT OTHECTH 3a CUeT Oosmee BBICO- 
KOTO COepxKaHHA yruieBoszopozoB B ra3se—10,4 2/m? BMecTo 8,8 2/m?). 

BepoaATHO, HaKOMJIeHHe Ha yrule HepereHepHPyeMbIX COoeMHHeHHHK 
(B TOM 4HCe HakOMeHHe Cepbl) Ha MpOTAKeHHH 10 WHKNOB BO BTOpOn 
C€pHH ONMbITOB (CM. HH2Ke) HeC3HAYHTeEMbHO OTpamKaeTCA Ha NoKasaTe- 
AX OTAeMbHOTO WHKIA. 

B cCBA3H C 3THM HeOOXOAHMO yKa3aTb, YTO NO AUTepaTyPHbIM 
RaHHbIM CpOK CAyKObI OLHOH 3arpy3KH YI Ha YCTaHOBKaX JWJIA 
H3BICUeHHA OeH309a H3 TPAMOrO KOKCOBOTO [Ta3a COCTABJIAe€T OT 
600 go 1600 wuKszoB?. 

CofepKanbve HenpeAesIbHbIX yreBOROpOZ0B B Ty6axHHCKOM KOK- 
COBOM ra3e 3a NepHOd HCMbITaHHH BbIPaKaNOCh MOBOJIbHO yCTOMUH- 
BOH wHdpok B npenenax 3,3—3,9% o6bemH. 

IIpockok 9STHJICHOBBIX YIJICEBOMOPOAOB MOCTOAHHO HaOsloqaica 
BCKOpe nocye Havana WHkNa. Ha aaqcopO6uvoHHOH ycTaHoBke MpakTH- 
YeCKH HE MPOHCXOMAT OYHCTKH OT JIETYUHX HEMPeACIbHbIX YIseBOMO- 
PpOJOB. ! 





3. QuuctKa OT CepHHCTbIX CoeqMHeHHH 


Cofep>xxaHve THodeHa B OOpaTHOM KOKCOBOM 1ra3e B TlepHoy, mpo- 
BeJeCHHA ONbITOB CocTaBIAO He Gonee 100 me/m? (KpaTKOBpemMeHHO 
no 150 me/m*) B pacueTe Ha Cepy. 

O6ujee CosepxKaHHe OPraHWYeCKHX CePHMCTbIX COeCMMHEHHM KoOVe- 
Oanocb B pacueTe Ha cepy B Mpeszenax 960—1200 me/m?. 

Ha puc. 2 n306paxKeH THNHYHBIM rpacHK H3MeCHeEHYA CYMMapPHOro 
COMepKaHHA OpraHHyeCKHX Ce€PHHCTHIX COeMHHEHHH HU THOeHa B La- 
3e€ B TeYeHHe NepHoka afcopOunH (NO AaHHbIM aHaJIH30B 3a OAHH U3 
WHKJIOB NMepBOH CepHH OTIbITOB). 

AHaJIH3bI OYMNLEHHOTO KOKCOBOPO a3a, Kak TipaBHJlO, NOKa3bIBaJI 
NOAHO€ OTCYTCTBHE THOeHa BIVIOTh NO MOMeHTa TIpocKkoKa Geu30.4, 
4YTO HAaXOAHTCA BONHOM COrmacHH C pe3yJibTaTaMH MpOBeJCHHbIX 
paHee Na6opaTOpHbIx OMbITOB!. 
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CueqOBaTebHO, B MPOMbILIJICHHbIX YCJIOBHAX pH pexkume ascopo- 
ILHOHHOH yCTaHOBKH, PaCCYHTAaHHOM Ha yJlaleHHe GeH3O/IbHbIX yrsie- 
BOMOPOROB, FapaHTHpyeTcaA TakKe NOMHOTA OYHCTKH La3a OT THOMeHA. 

Ha6s1o0fapuiaaca KapTHHa H3MCHEHHA COepKaHHA CyMMbI Opra- 
HHYeCCKHX Ce€PHHCTbIX COCAMHEHHH B ra3se Ha MPOTAKeHHH (ha3sbi aj- 
COpOUHH MO3BOIAeT PasHYaTb ABa nepHvona. 

Coyep»kaHHe CyMMbI OpraHHueCKHX CePpHHCTbIX COCAHHEHHH B ase 
noce aycopOepa Ha MpOTA*KeHHH NepBoro nepHoya, KaK BHAHO 3 
puc. 2, cocTaBlAao MpH- 
MEPHO NOCTOAHHY!0 BevIH- 
uHHy 150—200 me/m?, 
UTO COOTBETCTBYeT TIpH- 
6nu3suTeIbHO «620% or & 
cofepsKaHHA opraHnyue- e 
CKOH Cepbl B HCXOQHOM °Y 
raze. OuepuAHO, 4TO 3TO 0S 
KOJIMYeCTBO opraHHye- S 
cko cepbl B raze mocme = § 

SS 
g 
S] 
S 
3 
eo) 


ize 





aycopOepa HyXHO IleH- 
KOM OTHECTH 3a CUET Ce- 
pookHcH yrmepowa, KO- 
TOpad MpeAcTaBssAeT co- 
Ooh smeTyyee UW TMAOXO 
copOupyemoe coeqHHeHHe. 

Tlo HMeroulHMCaA aHa- 


Oo 
=} ot 


pe ee a ee BB 
/IpodosKumensiocine ONnbIMa, VaCO! 


JUTHUeCKHM WanHpm?, Puc. 2. Usmenenve cofepokaHHA CepHHCTbIX coeqH- 
HeHHH B raze B TeyeHHe MepHosa azcop6unn: 


AOAA COS e B cocTaBe /--CyMMa OpraHHYecKWX CePHHCTbIX coeAuNeHHi B raze 70 
OPpraHHY¥eCKOH Cepbi ly- yrasa; 2—CyMMa OpraHHuecKHX CepHHCThIX CoeqMHCHUL B raze 


OaxXWHCKONO: “KOKCOBOTO: «Ute eae quodena sees Ge 
ra3a B cCpefHeM pas- 

HaeTCH 20%, TO XOpoulo CormacyeTcs C BbIeyKasaHHO BeTMUHHOT 
OCTaTOUHOTO COAepKaHHA OPraHHyeCKOH Cepbl B raze mocHe ayzcop- 
Gepa. 

C HeKOTOpOro MoMeHTa paOOTLI yruif HaYHHaNCH BTOpOli MepHoA, 
XaPAKTEPH3YIOUHHCA ObICTpbIM HapacTaHveM Coxep2kaHuA oprannye- 
CKOH Cepbl B OUHUIEHHOM ra3se JO MaKCHMyMa, Gowee ¥eM B Ba pasa 
MpeBbiWaroulero KOJIMYECTBO Cepbl B HCXONHOM Ta3e, mocje vero 
HacTyNaO MOCTeNeHHOe CHHMKEHHE AO NepBOHAaIbHOrO COAepKaHHA 
B HCXOAHOM raze (cM. puHc. 2). 

Takad KapTHHa H3Me€HeHHA CoxepxKaHHA OpranHyeckol cep B 
OUHMCHHOM Ta3e HaOsIOalach BO BCEX HHKIaX OG6€HX MpOBeeHHBIX 
cepHH onbiTtos. Hacrynnennve Broporo nepHoda, T. €. Hayao pesKoro 
YBENUYCHHA CORMEpKAHHA OPLaHHyeCKOH Cepbl B OUNIEHHOM rase 
CBepX HeOOJbINOH MOCTOAHHOH BeEAHUMHBI, XapakTepHOl ANA NepBo- 
ro NepHowa, OTMeYaoch OObIdHO yepes3 7—9 yac. nocne Havana 
copouHH. 

K sTOoMy BpeMeHH yrowb ycneBal norsoTHTh 6,5—7% G6eH30Nb- 
HbIX YreBOAOpOKoB (OT Beca yrua). 
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OnucaHHbid BTOpoH nepHos, oveBHAHO, HauHHaeTCA C NpockoKka 
cepoyriepofa, KOTOpBI agcopOupyeTcA XyKe OCH3O/IbHbIX YIeBO- 
JOPpOAOB HW MOSTOMY HaCbINaeT yrOb 3HAYHTEJIbHO GpicTpee. /Tanee 
HaCTyMaeT BbITeCHeHHe COpOHpoBaHHOrO cepoyrseposa MpoABHrato- 
IIMMCA poHTOM afcop6unH TaxeNbIX yrseBOsOposoB, copOupytw- 
WHXCA sydue Cepoyrmepoga. IIpH sToM yBeMHYMBaeTCH COsepxKaHHe 
OpraHvyecKHX CePHHCThIX COeCAHHEHHH B OUHMUIEHHOM Pa3e CBepX HX 
KOHILEHTPallHH B HCXOAHOM raze. 

@MpouT agcopOunH THOdevHa, Kak CylefsyeT H3 Pe3yAbTATOB 1a60- 
paTOpHOrO HCCeLOBaHHA, MpOABHTaeTCA CAeMOM 3a AafCOpOLMOHHOH 
BOJHOH OeH30Na, BCIeACTBHe 4Yero, KaK ye ykKa3aHO, HO MOMEHTa 
lmpockoka 6eH302a B OYMULEHHOM raze He OGHapyxXHBaeTCA THOPeHA. 

Ha OCHOBaHHH H3JIOX%KCHHOTO OYCBHAHO, YTO H3MCHEHHEM Pe*KHMad 
alCcOpOLHOHHOH yCTaHOBKH, @ HMeHHO COKpalleHHeM AVIATeJIbHOCTH 
(ba3bl aycopOuHH oO Hayaa HapacTaHvA CofepKaHWA OpraHHyecKou 
Cepbl B OYHUeHHOM raze (T. e. 2O NpocKoKa Cepoyrviepofa) MOKHO 
ROCTHTHYTb OWHCTKH HE TOJIbKO OT THOMeHa H TAKEDIX YIIEBOOPO- 
JOB, HO u oT 75—80% opraHH4yeCcKHx Ce€PHHCTbIX COeAHHCHHH. 

IIpH TakoM pexHMe HaCbIMeHHe yrid O€H3OMbHBIMH YTeBOAOPO- 
Ramu Oyger cocTrapaaTb 6,5—7% oT Beca yrJIax BMECTO 11—12% 
(ra61. 2 u 3), ROCTHraeMbIX IPH pexKHMe, paCCUHTAHHOM Ha yAaJIeHHe 
TOJIbKO SeH30Na H THOeHa (T. €. MPH AMHTEMbHOCTH (Pa3bi ajicop6- 
UHH—jJlo mpockoka O6eH304). 

B tTa6n. 4 npHBeyzeHo KOJMUeCTBO opraHHyeckon cepbl, YAep2KH- 
paemoe yruiem mapku AP-3 3a nepBbI nepHod Mp CTeMeHH OYMCTKH 
OT opraHnyeckon ceppl oKos0 80%. 


Tabauuya 4 


Ancop6una OpraHH4ecKHX CepHHCTBIX COeAHHEHHH 3a NepHO, AO Npo- 
CKOKa cepoyraepoza B NepBOH CepHH OMbiTOR | 


KomnyecTBo opraHHueckol 
cepbl, aqcop6vpoBaHHoe 3a STOT 


: Bpemsa 70 sigue 
NM ere ae npork oka lepHog B pactete Ha Ccepy 
WHK JIA sac oer pona, aes 
Yacbi é yran 
ee a ae ee, ee Se eee eee ee 
985 11 4,48 0,83 
y) 940 10 3,99 0,74 
3 1000 9 3,90 0,72 
4 970 8 3,12 0,58 
5 1100 8 3,28 0,61 
6 1000 8 2,81 0,52 
7 1030 v4 271 0,50 
8 1460 5 1,90 0,35 
9 = 7 = — 
10 1160 7 2 62 0,48 
5 a Sw et te ee Eo ee ee 
Cpeauee 1070 | 7,8 : 3,31 | 0,61 
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3a 10 unka0B nepBoli cepHn onbiToB CpeqHAA BeNHYHHA HacpIUe- 
HHA yrJId OPraHHYeCKHMH CePHHCTbIMH COeAHHEHHAMH 3a TMepHos 
AO MpOCKOKa Cepoyrsepoya coctapaaet 0,6% oT Beca yrsid B pacyeTe 
Ha cepy. 

B Tao. D TIPHBeJeHbl aHaJIOrHYHbIe AaHHble O KomMyeCTBeE Opra- 
HHYECKOH Cepbl, 3aepKaHHOH yrvieM JO Hayasla YBeHYeHHA ee CO- 
A€pKaHHA B OUKUCHHOM ra3e, NOMyUYeHHble 3a 9 WHKIOB BTOPOH ce- 
PHH OMBITOB C KOKCOBBIM ra3oMm, CosepxaulHM 500 me/m* cepoBoxopo- 
Ma (B pacuete na cepy). 


Tabauya 5 


Axcop6unA opranHyeckHx cCepHHCTBIX COoeqHHeHHH 3a NepHoy 70 npo- 
CkOKa Cepoyraepoga MpH O4HCTKE KOKCOBOrO ra3a, CO_epxKaulero cepo- 





BOAOpOR 
KowuyecTBo opraHHyeckoli 
Cogepkanne Bpemsl zo cepbl, aqcop6upoBaHHoe yrviem 
Ne opraHHyecko | mpocKkoKa ce- Papeete taste 
cCepbI B HCxOZ- poyruie- 
se a HOM raze, poga, ba haa 
Wem 2 - eas 
Me. YaCbl é yraa 





I 1050 is 3,240 | 0,61 
2 962 re) 3,405 0,64 
3 1200 9 3,720 0,70 
4 1245 7 3,750 0,52 
5 1090 f; 3,085 0,58 
6 1130 Z 3,120 0,59 
7 1080 7 2,860 0,54 
8 1160 7 2,870 0,54 
g 1080 5 2,055 0,39 
| | —_ — os 
Cpenuee | 7,2 | | O.5F 


Cpequee 3HaueHve HaCbIIeHHA yrid OpraHHyeCKHMH CepHHCTHIMH 
COe@JIMHCHHAMH BO BTOPOH CepHH onbItToB—0,57% oT Beca yruA—mnpak- 
THYCCKH COBMafaeT CO CpefHeH BeHYHHOH, NosyYeHHO! B OMbITaX Cc 
ra30M, He COfepKallHM CepoBosopona. 

TakuM o6pa3om, acopOuMoHHad yCTaHOBKa MoxKeT oG6ecneqHTB 
OYHCTKY KOKCOBOrO ra3a OT BCeX OpraHHYeCKHX CePHHCTBIX CoeAH- 
H€HHH KPOME CepOOKHCH yruiepofa, T. e. NpHMepHO Ha 80%, npH Ha- 
KOMJICHHH Ha yrvie 3THX COCAHHEHHH B KOmHYeCTBE NO 0,6% oT Beca 
yrid, CUHTAaA Ha Cepy. 

Iipu cofepxanHu opraHHyeckon ceppi B raze 1000 me/m?, o6bem- 
HOH ckopocTH 500 4 HacpInHoM Bece yraia 540 e/a yKa3aHHO BenH- 
UHHE COOTBETCTBYCT AJIHTEJIbHOCTb (pa3bi acopOuHH oKOsIO 8 ac. 
OAHOBPeMEHHO [a3 MOJIHOCTbIO OYHUACTCH OT GeH30JbHBIX YIeBO- 
AOPOAOB NP HaKOMNVeHHH NOCHeMHHX Ha yrue B KOMHYeCTBeE 6—7% 
OT Beca yrua. 

ITOT BapHaHT pexuMa ascop6unOHHO ycTaHoBKH TpebyerT yBe- 
JHUCHHA YHCNA ONnepallud pereHepaunH yraa (H, CneqoBaTenbHO, 
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pacxoga Napa) NIpHMepHO B 1,7 paza nO CpaBHeHHI0 C Pe*KHMOM padorTbi 
Mo mpockoka Gen3o1a. YANMHeHHeE mMepHosa aJICOpOLLHH BbI3bIBaeT 
BbITeCHeHHe cepoyrslepoya, adcopOupoBaHHoro Ha Ive, BCEACTBHE 
"ero KOAMYeCTBO OPraHHyeCKOH Cepbl, 3alepRaHHoe YreM 1O MOMEH- 
Ta MpockoKka OeH30s1a, COCTaBAAeCT TObKO 30—35% oT KOmHUeCT- | 
Ba OpraHHyecKOH Cepbl B MpONMyWeHHOM Fase. | 

' Bo BTopow CepHu OTIbITOB, MpOBOAMBUIeHCA C KOKCOBbIM [a30M, | 
COMepKAaULMM CeEPOBOAOPOA, AONOMHHTEMbHO ONPeAeATACh KOHICH- | 
tpauua H,S Bp raze 20 HW Mocae agcopbepa. ITO NOSBONAeT NOACIHTATb | 
KONMYeCTBO Cepbl, 3afepxKuBaeMOH yrsmemM 3a CyeT COAsepxKalllerocaA 
B raze cepopofzopoga (Ta6. 6). 

AncopOuna CepoBpozoposa Ha AaKTHBUPOBaHHOM yrule BMpHCyTCTBUM 
TAMKEILIX YIIEBOLOpOMOB, OYVEBHAHO, OUCHb HEBEHKA, OjHako cepo- 
BOLOPO, MOXKET 3aepXKUBATbCH YrIeM HE TOMbKO 34 CHET npowecca 
(pu3sHueCcKOH afcopOuHH, HO H OularoapaA OKHCACHHIO AO 39JIEMEHTAPp- 
Holi Cepbl MpPHCyTCTBYIOWIMM B KOKCOBOM [a3€ KHCJOPOAOM. 

IIpouecc oKHCHeHHA CepoBosoposa Ha aKkTHBHPOBAHHOM yruie 
NoLpoOHO H3YY4eH?; H3BECTHO, YTO OH YCKOPAeTCA B MpHCYTCTBUM He- 
6oNblUuX KOJMYeCTB AMMHaKa, MPHYeM MO2XKHO NMOJHOCTbIO OYHCTHTD 
ra3 OT cepoBosxoposa. 

MomyyenHple JaHHble NOKa3aH, YTO 9TOT nmpouecc ACHCTBATEJIbHO 
HAeT B YCNOBHAX aMCOpOWHOHHOH OUHCTKH KOKCOBOrO Ta3a. 

B ta61. 6 MpHBeeHbl 3HAYCHHA CTENeHH OYHCTKK KOKCOBOTO Pasa 
OT CepoBOsOpoda B CpeAHeM 3a KaKAbIN LAK BTOPOH CepHH OMBITOB. 

B nepBbix Tpex WHKIax Ce- | 
Ta6auya © pyoposopok HOJHOCTbIO 3aepxKH- | 











Crenetb TorsowmeHHA CepoBoxopora paca yraem. B unKjax 4 H D ) 
AKTMBHPOBaHHBIM yraeM NO UMKIAM = yene3 HECKOJIbKO YaCOB NOCHE Ha- ! 
| yaa onbiTa Obi OOHAPyXKeH IIpo- 
Creneub CreneHb 
. Sar NOrsIOULe- ' ; nNorsome- CKOK cepoBofopofla M ero cOMep- 
Ne WWOKTA) sist HyS, | Ne WHKVIA | amin HeS. 9K AHH B OUMLLCHHOM Ta3se K KOH- 


“O sO 


uv (ba3bl agxcopouuH B WAKE 
4 nocturno 100 me S/m?, as 





; op e uuKkie 5—40 me S/m?. 

3 100 8 89 B caelyromux YyeTbIpex WHK- 
4 94 9 74 nax (6, 7, 8, 9) cepoBozopod no- 
9 98 ABHICH B ra3se 3a CNoOeM yrvlA 


Cpeanee 88,5 yepes 30—-40 MHH., KOHIEHTpa- 
IMA ero NlOcTemeHHO BO3pacTaJa 
mpumMepHo fo 150—200 me S/m*, nocse yero MeAeHHO CHH2KAaTACh , 
B TeyeHuHe cenyiouyux 8—9 ac. padoTb Ao 90 Me S/m?. | 
B cpeaHeM 3a MpoBeseHHble 9 UHKJIOB KONHYeCTBO CepoBOAOpoAa, 
3ajlepKaHHOe yrvieM, COCTABHO 88,5% OT KOMYeCTBa CepoBosOposa, 
covep2xKapieroca B ra3e, MpOMyuleHHOM 4wepe3 ancop6ep. IIpw KoH- 
WeHTpalHH CepOBOsoposa B KOKCOBOM ra3e€ BO BTOPpOH CepHH OMbITOB 





500—550 me/m® (B pacueTe Ha Cepy) KOJIH4YECTBO Cepbl, 3a/eprkaHHoe 
yruia. 
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AnanuTuyeckoe onpefenenve cofepxKaHua Cepbl B yrvle mocue 
OMbITOB Jano Ty 2xe WHdpy (CM. HHKE tTa61. 7) CnefopaTebHo, Cepo- 
BOMOpOA 3afhepxKHBaeTCA YIVieM B BUAE NMPOAYKTOB, KOTOpble He yAla- 
JIMOTCA Tp WapoBoh perenepallHH. 


4. HakonweHve Ha yraie HexecopOHpyeMbIx BeLlecTB 
4 BAMAHHe HeMoaAHOH O4HCTKH KOKCOBOrO rasa OT CepoBosopora 


OHUM H3 BaxKHbIX BOMpocoB paooTEl alCOpOMHOHHOH yCTaHOBKH 
Ha KOKCOBOM Tra3€ ABIAeTCH CpOK CAyObl AKTHBHPOBAHHOTO YMA, 
OpeweiAeMbIi naseHHeM ero aKTHBHOCTH BCJIEACTBHe HAKONJICHHA 
Ha yrule HeeTyYHX BeUIeCTB, He yAaAIOUIAXCA TPH pereHepalnu. 
OTH BeLLECTBA ABAAIOTCA MpOAYKTAMM OCMOJIEHHA MH NOJIMMepHsalunt 
HEMPeACIbHBIX yrseBOMOpOAOB, alcopOupyeMbIxX yrsiem®. 

B yacTHOCTH, KaK yoKe yKa3aHO, TpeACTaBAA MHTepec BOTpPOC 
O BIHAHHH CepoBofopofa Ha CpOK ciyKObl yrund. YCTAHOBJIeHHe 
cpoka Cily2KObl AKTHBHPOBAaHHOLO YA BOSMOMKHO JIMUIb B HTOTe JO- 
CTATOUHO QWHTeIbHOH 9KCIyaTalHn aNCOpOLMOHHOH YyCTaHOBKH, 
TAK UTO ONMCAHHbIE BbILLe OMbITHI HE MOTH PeIHTb ITY 3aAauy. OyHa- 
KO pe3yJbTaTbI MIpOBCACHHBIX HCHbITaHHH afcopOuHOHHOrO MeTOa 
4a 3ABOACKOM Ta3e€ MO3BOJIAIOT MOJYYMTh PAL WHTepeCHbIX AAHHBIX, 
XapakTepH3YIOWHX HaKOMMeHHe Ha AKTHBHPOBAanHOM yrse Hegecop- 
OupyeMbIx CoewHHeHHH. 

Kak BHIHO H3 NpHBeAeHHbIX BbILe TACHI, CpaBHeHHe noslyueH- 
HbIX HOKa3zaTesell OTICIbHIX WHKJIOB He aeT BOSMOMKHOCTH YCTAHO- 
BHTb KaPTHHY 3AKOHOMepHOTO H3MCHEHAA AKTHBHOCTH Twin 3a me- 
pHod 10 nocnefoOBaTeJIbHbIX WAKIOB. STo oObACHAeTCA TeEM, UTO Ha 
mpoTaxKeHHH 10 WHKIOB, T. €. IPHMepHO 150 uac. pa6oTsl yruin NOs 
ra3oM, xpPeKT HaKONJIeHHA HeeCOpOupyeMbIxX BeleCTB NpH OOJIb- 
WOfi BBICOTe COA VIIA CKA3bIBAICH B HeESHAYMTEbHBIX PasMepax, 
KOTOPbI€ IPH HEBbICOKOH TOUHOCTH 3aBOACKHX OMbITOB He MOTH ObITb 
HalexKHO 3aPHKCHPOBaHbl. 

TlosTomMy AA NoyYeHHA WaHHbIxX O HaKOINICHHH HeslecopOup yeMbIxX 
CoelHHeHHii Mbl NMpOBeM MONOMHHTEbHBIC aHaJIMSbi Ht MCIIbITAHHA 
yrax, Mpopaootapiero B TeYeHHe 10 unKsI0B, B Hale MofembHOK 
yCTAHOBKe. 

Ananu3bl yria mocle BTOPOH CepHH ONDbITOB, MIpOBeAeHHOH C KOK- 
COBBIM ra30M, coxep2xKaulHM 500—500 m2/m®> CepoBOlopoda, MO3BOJIAIOT 
TOYUHTS able O BJHAHHH CepoBofopona. 

[loxazaTeneM, XapaKTepH3yIOWHM HakONeHHe B aKTHBUPOBAH- 
HOM yIrvie BeLeCTB, KOTOPbIe He yAaAIOTCA B mpowuecce napoBon pere- 
HepallWu, ABIACTCA H3MCHEHHE HaCbINHOTO Beca yrua. 

EctrecTBeHHO, UTO HakOMMeHve B yrue HemecopOHpyeMbIx MposykK- 
TOB H@ HeT paBHOMePHO HO BCeH BBICOTe COA rn. 

TlosToMy H3 Hamlero OMbITHOTO ancopOepa Obi oTOOpaHbl mpoosi 
yrid B Tpex MeCTaX NO BbICOTe CO: 1) Ha Bxoje raza, 2) Ha Cepeyn- 
He COA yraiA H 3) Ha BbIXOse fa3a. 
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HIpoObl yran OblmM No-BepruyTbl TuLaTeTbHOMy l1polapHBaHHlo 
npv 150°, nocae yero onpegzensuica HacbINHOli Bec H coylepxKaHnHe ceppl. 

Pe3yJIbTaTbI H3MEPeHHA HaCbINHOFO BeCa pereHepHpopaHHoro yraa 
AP-3 nocne neppoli 4 BTopol cepuii ombiTos c ryOaxHHCKHM KOKCO- 
BbIM Fa30M TIPHBeeHbI B Tab. 7. 


Tabauya 7 


HakonaenHe Ha yrae Hexecop6upyempix BewecrB mocne 9—10 WWHKIOB paOoTbl Ha 
ryOaxXHHCKOM KOKCOBOM ra3e 
eee 


Hacpinuoit Bec HacpbinHo# Bec! KonuyecrsBo 
| 
i 
| 
{ 
i 
| 


Mecro or6opa perenepHpopan-|BaxKHOcTh | pacuete Ha | Hegecop6upo- pone et HO 
npo6bi yran Horo yrag, oo CyXoH yroub, |BaHHbIx BemlecTB], COWLeH ceppl, 
2a /o ej a % oF Beca yraa|/o OT Beca yr 


OS 


KoKCoBbIH ra3 6e3 cepopogopoga (1-7 C€pHA OMbITOB) 


Bxog raza... , 684 2,00 670 24,0 0,64 
CepemuHya .. , 594 1,84 583 8,0 0,4] 
Boixon raga wt; 562 2,07 551 2,0 0,4 


B cpeqHem nto 
BCeH 3arpy3Ke 


VIIA: sa. 10,0 0,4 
Koxcospiit ra3, comeprauyHi 500—550 me/m3 cepopogopogra (2-1 Ce PHA OMbITOB} 
Bxox raga... , 729 2,14 714 32,2 16,4 
CepemwHa ... 598 0,03 598 10,7 4,4 
Bpixoy raza . , 082 1,40 573 6,1 yf 


B cpeaHem = no 
BCeH 3arpy3Ke 


VR. 3! ie ss 14,0 6,3 | 
Kak BHAHO 43 MOAYYeHHbIX JaHHbIx, 3a 10 WHKAOB padoTbl Ha KOK- 
COBOM rase, He CofepxKalleM CepOBORopoa, KOMHYeCTBO HeLecop6u- 
PYeMbIX COCAHHEHHH, HAKOMNMBileecd B MOOOBOM Culoe yrain, CocTaBaA- 
no 24%* oT Beca camoro yrs, a 3a 9 WHKAOB pa6oTbl Ha raze, 
cofepxautem O00—550 me/m? cepopogzopoxa,—6onee 32%. 
IIpumepHoe pacnpegzenenve HesecopOupyembIx BeLeCTB 110 BBICO- 
Te COA Yrid MOKa3aHo Ha pe. 3 (KpHBas / OTHOCHTCA K yrato Mocane 
C€pHH OMbITOB C KOKCOBbIM Ta30M, COJepKallHM CepOBOROPOL, KpHBaA 
2 OTHOCHTCA K yrJO MocHe ONbITOB 6e3 cepoBosopoga). 
PaccuvTaHHoe MO 3THM KPHBbIM KOJHYECTBO HAKONMBUIUXCA Hejle- | 
COpOHpyeMbIX BeLIECTB B CpeqHeM JWId BCero cog yin COCTaBAAeT 
14% mpu paGote Ha KOKCOBOM raze, cosep Kamen C€pOBOJOpOd, | 
10% B Cayyae oTCyTCTBHA CepoBosopona. 
| 
| 


Takum oOpa3om, mpucyTcTBHe B KOKCOBOM ra3e 500—550 me/m?3 
CEpOBOAOPONa CyMeCTBEHHO YCHJIUBaeT HaKONeHHe Ha yruie Hegecop- 


OMpyeMbIX COeAHHEHHH Hu, CHeAOBAaTeIbHO, COKpaliaeT CpOK Cy KObI 
Vrvia. 


* Ota uHppa BO3MO%KHO NIpeyBeIH4eHa BCIeACTBHE TOrO, YTO B NepBow cepuH 


ONPITOB CYIUKa YrJId MPOW3BOAMACbh BO3LYXOM, KOTOpbIt Mor cCMOCOOCTROBaTb pa3BH- 
THIO MpOWeccoB OCMOVIeHHA, 


206 


| 
sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Ilpo6Op yriia Tocue 3aBOACKHX ONbITOB NOABepraNHCbh aHaJIH3y Ha 
cofep»kaHHe Cepbl. | 

Onpegenenne oOmero cosep2xkKanHa Cepbl NpOH3SBOAHJIOCb MeTOZOM 
Iuka. Pe3yJbTaTbl aHaJIH30B, 34 BBINeTOM COJepKaHHA Cepbl B CBE- 
»keM yrsie MapKH AP-3 (He ObIBLUIeM B yHOTpeONeHHH), COCTaBJIAIOMLErO 
0,46%, mpuBeyeHbl B TAO. 7, a TakxKe Ha puc. 3 (KpHBble 3 H 4). 

Haxkonsenne cepbl B yruie, NpopaSoTaBuiem 9 WHKJIOB Ha raze, Cco- 
nep»xamyem 500—550 me/m* cepopogopogza, B AO060BOM Coe AOXOLHT 
no 16,4% oT Beca yraia, TOrAa Kak yrofb nocwe MponycKaHuA rasa, 
OUMIMLEHHOrO OT CepoBOAOpoa, Co- 


WepxKUT B TeX MKe YCMOBHAX & 
TOMbKO 0,64% cepbl. S 
B cpeqHem Jia BCero con 


Yrs HaKOMMeHHe Cepbl, paccuu- 
TAHHOe TO Pe3yJIbTATaM aHalH3a 
OTpaOoTaHHOrO YIuIA, COCTABJIAeT 
6,3%:; 9TO COBNaaeT Cc BeJIHYH- 
HOH, BbIUHCJIGHHOH Ha OCHOBAa- 
HHM aHav30B ra3a JO HM mocse 
ancop6epa (cm. ctp. 204). 

CyleqOBaTesbHO, NpHHATHI 
cnoco6 mapoBoH pereHepalHH 
yrain He oOecneunBaeT OCBO6O- 
*KeHHe ero OT Cepbl B Tex ee 
(popMax, KOTOpble oOpa3ytloTca 
3a CueT PUKCALMU CepoBOROposra. 

Ilocne 10 unk0B paOoTb Ha 
ra3e, MOJHOCTbIO OYHULEHHOM OT pie eee Le Oe cane a 
CepoBostopoda, B yrvie HakonH- {/—o6ulee KONNUeCTBO axcop6upoBaHHbIxX BellecTB 
JOCb B CDeHEM 0,4% Cepbl, B 8 yrvie mocne onbirop c H2S; 2—To xe mMocse 
TOM:."GHCHE ~‘B NOOOROM: "CNG, “Gocne Gnures ¢ 168, 4-10 oe nocar Oral. 
0,64%. CrenopaTenbHo, perene- ToB Ges HS. 
palua yria napom o6ecneunBaer 
yaneHve OCHOBHOTO KOJIMYeCTBAa Cepbl, 3afepxaHHOH yruiem B dop- 
Me OpraHH¥eCKHX CePHHCTHIX COeAHHEHHE. 

B mpo6ax yria mocne cepHv OMbITOB C KOKCOBbIM Ta30M, Coep- 
*KallHM C€pOBOAOpO, MOMHMO aHaslH3a Ha OOMLyIoO cepy, onpeyqena- 
JOCb COJep Kane BJIEMEHTaPHOH Cepbl, KOTOPOe MpOH3BOAHMOCh Ny- 
TeEM 3KCTparHpOBaHHA TIpoO yraa cepoyrseposom B annapatT CoKcaert- 
Ta C NOCJC€AVIOIMHM B3BeELIHBaHHeM Cepbl, OCcTalolleHCa nocyie ucna- 
peHHA Cepoyrsepona. 

JI KOHTPOJIA MpOW3BOLHMOCh TakxKe OMpesemenHve KOMHUeCTBA 
Cepbl, OCTAIOMeHCA B yrsie Mocne 9KCTPaKUHH, Me€TOZOM JKa. CymMMa 
OCTATOUHOH H 3J@MCHTAPHOH Cepbl XOpOIO GamaHCHpoBaacb C pe- 
3YJIbTaTaMH aHasH3a Ha OOmee cosepxKaHHe cept. 

CoyepkanHue 3e€MeHTapHOH Cepbl mocse CepH OMBITOB C CepoBo- 
AOpoyqOM B AO60OBOM CyI0e yruia OKa3aocbh paBHbiIm 6,4% oT Beca 
yraa, 4TO cocTraBsneT 39% oT oO6mlero ComepxKaHHA CepbI B ITOM CuIOR, 


%o0M beta yen 





Nonuvecinto webecopbupyerux be: 


Paccmoanue om &te0a easa 8 
CHOU YeNh, CH 
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a B 3aMbiKaromiem Coe yran—O,43%, YTO COCTaBAAeT 25% oT oOmero 
cofep»kaHHA Cepbl B Cue. 

Tipupenenuple Bbuue AanHble (Ta. 7) MOKa3bIBaloT, ITO MpH OUH- 
cTKe raza, ColepKalliero CepoBOAOpor, cepa COCTaBJIAeT MPHMepHO 
NOMOBMHY OOMerO KOJIHYeCTBA HaKaMJIMBaIOUNMXCA Ha yrae HeAecop- 
OHPYeMbIX BeLLeCTB. 

Vnaye ropopa, IpucyTCTBHe B KOKCOBOM Ia3e 500—550 me/m? 
cepoBosopoya yBeIMYMBaeT HaKONJeHHe HeecOpOHPYeMBIX BeLIECTB 
He MeHee 4eM B Ba pa3a. 

Ilana Toro ¥TO6bl NOAYYHTD AaHHble O BHAHHH YCTAHOBJeHHOrO 
HAKONMeCHHA HeMeCOpOupyeMbIX BeleCTB Ha EMKOCTb AKTHBHPOBaH- 
HOrO yrs, ObliH MpoBeseHb!l MaOopaTOpHble MCIbITAHHA mpo6 yraa 
43 OOOBOrO COA NocMe OMbITOB C ry6axwHcKuM rasom. [lapamnenbHO 
JIA CDaBHEHHA UCTIbITHIBAIICH OMMHaKOBbIN NO OObemy OOpasell yria 
mapku AP-3, He ObiBLIMA B ynoTpeOseHHH. McnbitaHua NMpOBOAKJINCb 
pH OObIMHBIX IIpHHATHIX HaMH yClOBAAX—TeMIleparType 25°, BjJaxK- 
HocTH ra3a 75%, KOHUeHTpaunu Gensona 4000 me/m? Hw THOdeHa 


350 me/m?. 
Pe3ybTaTbl HCIbITAHHH NpHBeseHbI B TAOA. 8. 








Tabauya 8 


BauaHve HakonseHuaA HeqecopGHpyeMbIX BeULECTB Ha CMKOCTb AKTHBHPOBAHHOTO yin 
10 OeH3OJ1y 


i pp TL 





Bec agcop6u- | Bec afcop6u- EMKOCcTb 110 


: : aaiadar Hapecka yra, poBaHHOro poBaHHoro GeH30y, 
XapakTepHctTHKa OOpa3ia yr e 6eH30N1a, THOdeHAa, % oT Beca 
2 2 yraa 


hale Sa Ss Se 8 a SS aaa 


Yromb mapkH AP-3, He | 
6nIBIUHH B ynorpe61eHHH 8,5 it , 380 (), 034 16,3 
Yroub mapku AP-3 H3 J0- 
6oporo con ocie 9 
WHKIOB paOoTbl Ha KOK- 
COBOM raze, COosepKalleM 
500 —550 me/m? cepoBo- 


NOPOWE costes GE enat..0S 11,6 0,183 0,018 2,08" 





Ha yrse Hegecop6upyeMbIx coesHHeHHH. 


Kak BHAHO W3 MOJYYeHHbIX JaHHbIX, KOAMYeECTBO GeH30Na, acop- 
6upoBaHHOrO Npoook yr nocae 9 KHKAOB paOoTbl Ha KOKCOBOM ra3e, 
coflepxkaujem CepoBofopod, B 7,5 pa3a MEeHbILe NO CpaBHeHHlO C 
CMKOCTbIO CBeKerO YIJA. 

Takum 06pa30M, H3J1IO%KeHHBIC BbILIe PeC3YbTATbI H3YYeHHA MPO- 
ecca pereHepallHH AKTHBHPOBAHHOTO YA CBUACTEIBCTBYIOT O BPeA- 
HOM BAMAHHUM CepoBofoposa. TlosTomy calexqyeT PCKOMEHAOBAaTb NIPeA- 
BAaPHTebHY!O NOMHY!O OYHCTKY KOKCOBOTO Ta3a OT CEpoBOAOpOAa Kak 
ycioBHe, oOecneynBalonjee yBemnyeHHe Cpoka cay KObl AKTHBUPOBAH- 


Horo yr. 


* PaccuHTaHoO NO OTHOUICHHIO K Becy «4YHCTOPO» YIVIA, T. €. 3a BbIYETOM Bpeca HaKONHBUIHACH 
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BbiBodbt 


1. [Ipopeqeno ucnbitanHe ajcop6uvOHHOrO MeTOAa OUNCTKH OT 
TAKEJIbIX YII€BOMOPOAOB H OpraHHyeCKHX CePHHCTHIX CoeHHeHHE 
AKTHBHPOBaHHbIM YIvieM Ha OOPaTHOM KOKCOBOM ra3e Ty6axHucKoro 
3aBO4a B MaClITaOe MOJesbHOM yCTaHOBKH. 

CofepxKaHve THKEIbIX YrMeBOLOPOOB B rase 3a NepHOd UCHbITAaHHE 
COCTaBJAIO B CpeqHem I—10 e/m?. OOujee cozepxanue oprannuec- 
KHX C€PHHCTbIX COCAHHEHHH KOeGa0ch B npemenax 960—1200 me:n?, 
B TOM ¥UnCIe He OoTee 100—150 me/m? THocbeHa B pacueTe Ha cepy. 

2. [IpopeyeHuble HCObITaHHA NOATBEPpAWIH, 4TO agCopOIMOoHHblit 
Me€TOA OUHMCTKH AKTHBHPOBaHHbIM yrviemM MapkH AP moxer o6OecneuqHTh 
VasieHHe H3 KOKCOBOTO Fa3a yrvleBOROpOAOB, KHOAWHX BBE 40°, 
un 80° opraHHyeckHXx CepHHCTbIX CoeqHHeHUH (cepooKHcE yruepoza 
yraieM He 3a2epKHBaeTCaA). 

Beauunna ocTHraemoil CTeneHH OUHCTKH OT OpraHMyecKoli cepsl 
34BHCHT OT Pe@KHMA aNCOPOWHOHHOH YyCTaHOBKH. 

3. Tpeqaoxenbi (Ba BapHanta peKuMa aACopOUMONHO yCTaHOBKH. 

Ilo nepBomy BapHaurty (pasa axcopOuHU AUTCA JO MpocKoKa GeH- 
3014, UTO Ra€T NOJHVIO OYHCTKY Fa3a OT TAXKEMbIX YIVIEBOAOPOAOB H 
THOeHa, HO Mp 3STOM yflaimeTCH TONbKO '/, OOulerO Comep Kanna 
OPraHHueCKHX CePHHCTHIX CcoeqHHeHHH. Tlocnequee o6cTonTenAbCTBO 
CBA3aHO C TeM, YTO MPOCKOK Cepoyrsepoqa HacTyNaeT 3HAYHTeEMbHO 
paHpiue, ¥em Oen301a KH THOeHa, Toce yero HaOmIOMaeTCA BbITeCHE- 
HHe afcopOupoBaHHoro yraeM Cepoyraepoza avaue copOupyriouln- 
MHCH YrJleBOOpoaMu. 

Ilo ZaHHbIM ONbITOB, MpOBeweHHBIX Ha TyGaxHHCKOM ra3se, nmpu 
VKa3allHOM BapHaHTe peKHMa HAaCbIINeHHe VriA yrieBogqoposzamHn B 
CpeAneM 3a OAHH UHK CocTaBuso 12° OT HCXOAHOrO BeCa rua, YTO 
pH OObeMHOK CKOpOCTH 500 COOTBeETCTBYeT AWIHTEIbHOCTH (ba3bl aZ- 
copOunh 13—14 yac, 

4. Bropol Bapwaut pexuma: (basa afcop6unu AIMTCA LO NpocKo- 
ka Cepoyrmepoda, uTO WaeT MOMHVIO OUHCTKY OT THKEIbIX VFJIeBO- 
AOPOMOB, THOeHa H Cepoyruepoga, T. e. 80% oOUunCTKH OT O6mmero 
KOJHYECTBA OpraHwyeckou Cepbl. II]pH 3ToM BapHaHTe, MO jalHbim 
ONBITOB fla TyOaxXHHCKOM fase, AKTHBHPOBaHHbIlt yroub agcopOupyert 
VrleBOAOPOAb! B KOTHYeCTBe 6—7° OT CBOerO NePpBOHAYaAbHOFO BeECAa 
H OpraHHyeckvio cepy—O0,6% (B pacueTe Ha cepy), YTO IPH OObeMHOTI 
cKxopocTu 500 cooTBeTcTByeT AUTeIbHOCTH (pasbl ancop6unHn 8 yac. 

Takum o6pa3om, Ip BTOpOM pexkume Aa yenoBuit TyOaxuHcKoro 
KOKCOBOTO Ta3a YBeJIMUHBAeTCA YHCO ONepauwh perenepauHu yrs 
HU, CHEAOBATEbUO, PaCXOA Mapa upHMepHo ua 70° moO CpaBHeHuto Cc 
N€PBbIM BapHalHToOM. 

5. OOulee coxeprKaune HeMmpeseIbHbIX yraeBosopoz0B C,H», B 
Pf vOaxHHCKOM OOPaTHOM KOKCOBOM raze 3a MepHos, HCMbITaHHH Koeda- 
1OCb B mpexetax 3,3—3,9° (o6bemupIx). Ancop6uHoHHad veTaHos- 
Ka HE aeT CKO bKO-HHOVAb CVILECTBEHHOH OUNCTKIT Pa3a OT STHX Vruie- 
BOKOPOAOB. 
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TloqTBepxXeHa NPHFOAHOCTh AVIA aNCOpOUMOHHOH OUMCTKH KOKCO- 
Boro ra3a PpaHYJIMPOBaHHOTO AKTHBHPOBaHHOrO yruin MapKH AP-3, 
PEKOMEHAOBaHHOrO Ha OCHOBaHHH MaOopaTOPHbIX HCHbITAHHH. 

6. 3a 10 waks0B pa6oTbI Ha KOKCOBOM Fa3e, NOJIHOCTbIO OUHLLEHHOM 
OT cepoposopoga, B yrae HakonHoch 0,4% cepbi. CreqopatTebHo, 
NpHHATHIM cnocoO pereHepaluuH yruin Napom oOecneynMBaeT yfase- 
HHe OCHOBHOFO KOJIHYECTBAa Cepbl, 3aep%KaHHOHW yrviemM B *opMe opra- 
HHYECKHX CEPHHCTHIX COCA HHEHHH. 

7. IIpu pa6ote agcopOuHOHHOM yCTaHOBKH Ha ras3e, COJep allem 
500—550 m2/m> cepoposopofza, yruieM 3aepxKHBaOCch B CpeHeM 
3a 9 unKsoB 88,5% CepoBOLOpoyxHOH cepbl, npHuem oOpa3ylomiueca 
Ha yrse MpoOAyKTbI B Mpowecce perenepallHn He yaJlAIOTCA. 

Haxoneune cepbl B yrie mocue 9 WHKJOB padoTbl C ra3oMm, cosep- 
*KAallHM CepOBOJOpOA, CocTaBHso B cpeqHeM 6,3%, B TOM 4HCHe B ) 
no60Bom csioe 16,4% oT Beca yraa. IIpu stom oOmree KOJHYECTBO He- ) 
Jecop6upyeMbixX BeLIECTB, HAKONMBUUIeeCH B JOOOBOM Cyjl0e, COCTaBHJIO 
32,2% oT Beca yrus. 

IIpucytcrsve B KOKCOBOM rase 500—550 me/m* cepoBogopona 
YBeIHMYHBaeT HakONenHue Ha yraie HefsecopOupyembIxX BeUIeCTB B 
pa pasa. 

8. Ucnpiranue yraa “43 s060Boro cox Mocne 9 WHKNOB padoTl C 
ra3oM, ColepxKallHM CepOBOJOpon, NOKa3asi0, 4YTO ero eEMKOCTb M0 
6ex301y B 7,5 pa3 HMKe, 4eM CBexKero yrs. 

Takum o6pa30mM, BO M30exKaHHe NMpexJeBPpeMeHHOTO OCMOJIEHHA 
yA HW HeEOOXOAHMOCTH ero YaCTOH 3aMeHbI, KOKCOBbIM [a3 JOKEeH 
6bITh OCBOGOXKAeH OT CepoBOoOpona. 

9, Pe3ybTaTbl HACTOAWeH paOoTh! C HCIOJIb3OBaHHeM OMbITAa SKCIY- 
aTallHH aCOpOUHOHHbIX YCTaHOBOK (WIA H3BIeYeHHA OeH30Na, mper- 
CTABIAIOT JOCTATOYHY!IO OCHOBY AVIA MpOeKTHPOBaHHA HM MpOMbILIJIeH- 

HOrO OCBOCHHA afCOop6UHOHHOrTO MeTOAa TOHKOH OYHCTKH KOKCOBOrO 
ra3a Awa XHMMYeCKON nepepasoTKH. 
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Kandudam xum. nayxk fl. H. 3EJIBBEHCKHA, C. 10. PEPYHHKOBA 


OUHCTKA TA30B 
OT OPFAHHYECKHX CEPHHCTbIX COEXMHEHHA 
NOrAOTHTEJ MH HA OCHOBE OKHCH UWHKA 


CooOmeHHe TpeTbe 


PETEHEPAWHA OTPABOTAHHbIX NOMIOTHTEJIEA 


IloroTHTeH Ha OCHOBE OKHCH WHHKA OTAH4AIOTCH BbICOKOLI cepo- 
CMKOCTbIO. TeM He MeHee MPOMOJKHTEbHOCT Npouecca NOrMOMeHHA 
C€PHHCTBIX COCAHHEHHH, MPH OUMCTKe £a3a C OTHOCHTeJIbBHO BbICOKHM 
COMEpKAaHHeM MOCMEAHAX WH OObeEMHOH cKopocTH 500—1000 06/06. B 
uac, orpaHwunBaetca 1000—3000 uac. Ilo ucteuenun atoro cpoKa 
BOSHHKa€T HEOOXOMMOCTb B 3aMeHE OTPaOOTAaHHOrO NOrMOTHTeNA HI 
B ero pereHepauHuH. 

OveBHAHO, YTO BOSMOXKHOCTh pereHepalluH HM MOBTOpHOrO uCHOMb- 
3OBaHHA NOPIOTHTeEJIA ABJIACTCH BECbMa >KesaTeJIbHON. 

Salaya pereHepaluu CBOAMTCA K BbIJeeHHIO CepbI 13 OTpa6oTaH- 
Horo NOPIOTHTEA B TAKHX YCOBHAX, KOTOpble OOecneyHBaloT Coxpa- 
HEHHE NMPOUHOCTH H BOCCTAHOBJIeCHHe NepBOHa4YaJIbHOH AKTHBHOCTH 
MaTepHaula. 

Kak yKa3bIBal0Cb B NpeAbIyIHX coo6mennax!, B pe3ybTaTe 
MOPIOWECHHA CePHHCTbIX COeAHHEHHH OKHCb WHHKa mpespamaerca 
B Cybpuy. Kakux-1H60 Apyrvx MpOAyKTOB B 3aMeTHbIX KOHUeCTBAX 
He oOOHapyxXeuHo. 

CreqopatebHo, mpouecc perenepaunu oTpaG6oTannoro normoTH- 
TEA MOMKEH CBOAHTbCA K OOpaTHOMy Tpespamennio ZnS pg ZnO. 

IIpespamenve cympcpusa UWHKa B OKHCb, KaK H3BeCTHO, JOCTH- 
raeTcA NyTeM OOKHTa H ABJIACTCA MpOueccoM, KOTOPBIH OCcyulecTBAAeT- 
CH B OOJIBIUMX MpOMBILUJeCHHBIX MaCuITa6ax B MeTAaWIyprHHn 


ZnS}+- 1 +O, = ZnOj+So, (1) 


AA NOMHOTOLBbIAeeHUA Cepbl B MeTaJAy prHv peakuna (1) nposo- 
AMTCH IPH BbICOKOH TeMMepaType; NOHHKeHHAA TeMNepatypa cnoco6- 
CTBYeT OOpas0BaHHio CysEpata 3, px MIMPOMeTaJIJLyprvyeckom cmo- 
coOe nowyyeHHaA WHHKa TemMnepatypa oOx«KuTa CY bDHUAHBIX Py Ne*KUT 
B HHTepBase 800—900° uuu ae noBbilaetca Mo 1200—1300° WA 
arsoMepauuuy Mpoxykta oOxura. MakcuMaJibHas Temnepatypa o6x«Kura 
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ciwKaetes Zo 750—800° npu aeKTpomHTHYecKOM Cnocobe nosyue- 
ius UMuKAa, TpHueM B OrapKe ComepxKHTCA 3—4%0 ZnSOi. 

[lo wuTepaTypHbIM AaHHbIm?* Temnepatypa mayana oO«KUra AA 
yuetoro ZnS B 3aBHCHMOCTH OT BeIHUHHb! 3epNa WexKUT Mey 647 
u 810°. 

Mexay TeM, Kak yCTaHOBJIeHO HaMH panee’, lai6oee aKkTHBHbIC 
Hu cepoeMkKHe OOpa3ibl OKHCH WHHKA MowyualoTcH NpH 350-—400", | 
a HarpeB OKHCH WHHKA pu TeMMepatype BbIllle 550—600° pesKko no- | 
unpKaeT ee apPEKTHBHOCTh KAK MOMJIOTHTEIA CEPIHHCTLIX coeqHHeHHH. 

Kpome Toro, BbICOKHe TeMMepaTypbl HOO HCKOYaH BOSMOX- 
HOCTh MIpOBeAeHHA perenepalluH B CaMOM OYHCTHOM armaparTe 6e3 | 
BLITPpyY3KH MOrIOTHTeIA, HOO 3aCTaBHJIH Obl MOBBICHTb TpeOoBaHHA 
K TEPMOCTOHKOCTH arrapaTypbl. 

Takum o6pa3om, ycopua mpespamenna ZnS B ZNO, MpHHATHIe | 
B MpakTHKe MeTasYPrHn H Pe€KOMeHAYeMbIe B JITepaType, Aa Mpo- | 
llecca perenepaunn OTpaGoTaHHOrO NOPAOTHTEIA ABJISIOTCA HeNpH- 
@MJIGMBIMH. 

TlocraroyHo mpoctTbim Opi Op cnoco6 perenepaunn, OCHOBAHHBIH 
ia PasNOXKeHHH CYIb(PHAa BOAANBIM NapOM MO Peak 


ZnS +H.O0 = ZnO + HS (2) 


Onuako TepMOAMHaAMHUeCKHE pacueTbl NOKA3bIBAIOT, NTO B HHTE- 
pecyloluleM Hac TeMNepaTYPHOM HHTepBaTe PeaKkiin (2) cnepa Hanpa- 
BO pakTHyeckH He HAeT. Kak OyAeT MOKAZAHO HUKE, STOT BEIBOA NOA- 
TBeEPKLaeTCH IKCMEPHMEHTAJIbHBIMH JLAHHBIMH, 

Ilostomy aBTOpbl mocTaBHiH mepe co6on 3azauy pa3spa6oTaTb 
perkKHM IIpOBeZeHHA Tpouecca perenepallun oTpadoTannoro NoraotTH- 
Tels, OCHOBAHHOrO Ha peakiHH (1), B TAKHX YCJIOBHAX, KOTOPBbIe o6e- 
CneunBasH Obl MomHOe BbIAeNeHHe Cepbl Oe3 3HAYHTCbNOTO NOHMKE- 
HHA AKTHBHOCTH H CepOeMKOCTH MNOPIOTHTeIA. 








Metoanka 9KcnepHmeHta* 


OnpiTb! No pereHepaunn oTpaboTaHbIX NMOTOTHTeAeH MpOBOAH- 
HCb Ha AaSopaTopHoll ycranopKe (pric. 1). 

O6pasell, NMoMiexkaulHi perenepauHn, 3arpyxXasicA B KBapileBylo 
tpyvOKy J AMametpom 25 am coem BbICOTOH oT 10 Zo. $50 sia wa mos- 
KJALKY H3 KYCOUKOB KBapila. 

Kpapuepad TpyOka NomMemalach iA HarpeBa B IICKTPHTECKYIO 
neup 2 C TAKUM pacueTom, UTOObI COpasell HAXOAMCA B 3OHE npHown- 
3iT@IbHO NOCTOAHHOH TemMnepaTypbi. 

Cpepxy B TpyOKy BBOAWJHCb TpH TepMOTlapbl 5 B TONKIX KBapue- 
BbIxX yexmax. Topsuuii call OANOH H3 TepMOTIAP HAaXOAIVICHA  CaMOM 
HH3y, BTOPOH—UpHMepHO B CepeAHHE H TpeTHH—B Bepxnel vacTH 
cnosa nmornoTuTeis. Kpome Toro, elje OAMa TepMOTapa Haxonitach 





* B paGote npnuumas yuactue corpyzniKi PHATI aab6epantn A. P. Tepas 
cumospa, P. H. Fiposnua u vl. A. TMytukapesa. 
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B neuH Ha HapyKHOH CTeHkKe TpyOKu. Jia npoBexenusa perenepalun 
B KBapleBVIO TpyOKy C OOpa3sloM NOsaBaNOCb AyTbe-—-BO3AYX WIM ero 
CMe€Cb C a30TOM HJIH BOSIHbIM NapomM,. 

KonwyecTBo MOCTyNalouHxX Ha pereHepalHio a30Ta H BO3ayxa 
3AMEPAMOCb COOTBETCTBYIOLEHMH peomMetpamH. [loctosucTBo AaBAeHHA 
ra30B OOecneuyHBasOCh YCTaHOBKOH ManocTaTos Y. 

Ilap noayuanca B Kosi6e 7, CHaOKeHHOH 9EKTPOKHOATHJbHHKOM, 
H NocTynad B Neub Mo cOorpeBaemol AMHUH. Pacxogd napa 3amepsuca ! 
no oObeMy coONpaemMoro KOHMeHCaTa. | 
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Puc. Ll. Cxema ycratopky fluid perenepanun moriorutesia: 
/- KBapICBad peakkuOorHAd Tpy6ka; 2 aeKTpoNeub; 8—XoAOMMABHUK: d—JOBYINKAa; J —Tenaolapbt; 
6- -MOPAOTHTCNbEaS CKLISIKa ¢ MepehHChlo BoOTopoa; 7—kom6a ¢ STCKTPNOKHNSTHJIDUHKOM: § --peo- 


Mery; 9--ManoctTat. 


Hy tbe, T. €. a30TO-BO3AYIWHaA HIM Tapo-Bo3Ayullasd CMeCb 3a- 
AAHHOrO COCTaBa, NOCTYNaO AIA NOsorpepa B 3MeeBUK, pacnouo- 
*KEHHBIH B HMPKHEH UACTH Neu, WH Aaee B KBAPLLeBYIO TPYOKV C¢ pere- 
He€PpHPYeMbIM OOpa3uom. 

asbl, BbIXOAALIMe 3 TPYOKH, OXIA KLaIHCh B BOAAHOM XOAORHJIb- 
HHKe 3 HW NPONYCKaJIHCb YePe3 NOPIOTHTEABHbIC CKJIANKH 6 C HeTiTpatb- 
HbIM PaCTBOPOM TlepekHCH BOxOpoda. OOpasoBaBuiHlica npH perene- 
PauHH CePHHCTHIH faz 37€Cb VaB/IHBaJICH H OKNCAAICA JO CcepHoit 
KHCOTbI. THTpoBpanHe CoepxKHMOTO NMOPAOTHTebHOTO cocyfa wWe- 
JOUbIO NOSBOJANIO PaCCUHTATb KOJIMYeCTBO BbIJeNHBWeHCA Ceppbl. 
_ lormoTuTenbHble CKAHKH C MepeKHCbIO BOROpOLA CMeHAMM H TH- 
TpOBaJIM KaKAbIH YaC, UTO LaBalO BOZ3MOMHOCTh CHELUTh 3a AMHaMH- 
KOH BbIAeCHHA Cepbi. 
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PerenepHpoBaHHbIh oOpazel, NOABeprasicH KOHTPOJbHOMY aHaJIH- 
3y Ha CoflepxKaHHe CynppvAHOH uw CysbpaTHoK cepbi. Hcnpitanue | 
AKTHBHOCTH H C€pOeCMKOCTH pereHepHpOBaHHbIX OOpa3sloB NMOrsoTH- | 
TEA TIPOH3BOAMMOCb C a30TO-BOLOPOAHOH CMecbIo, Cofepxaen Ccepo- 
yraepod, Ha OMHCaHHOH paHee’ yCTaHOBKe. 

Perenepaluu NospepranHch pasiMuHble OOpasibl OTPaOoTAaHHbIX 
norioTHTenel ¢ cosep»KaHHeM Cepst oT 20 Jo 33%. | 

Bonbulylo YaCTb OOpa3u0B HacpllaiH Cepow MpH 400° nyTem | 
JWMTeMbHOTO MponycKaHHA a30TO-BOAOPOAHOH cmecH, coxepxKamler 
800—900 me/m* cepbl B BHAe Cepoyruepoda. 

Hacpiuenve cCepoH HeKOTOpbIX OOpa3slloOB MpOH3BOAHIOCb YCKO- 
PeHHbIM MeTOAOM TyTeM oOOpaOoTKH NOIOTHTeAA MpH 400° napamu 
cepoyraepola B WHPKYJIAWHOHHOH YCTAHOBKe. 


BaAusAHHe TeMMepaTypbl Ha CKOPOCTb pereHepallHu 


| 
| 
YuvTEIBad BpeqHOe BAHAHHeE BbICOKHX TeMMepaTyp Ha CBOHCTBAa 
NOPMOTHTeIA, HEOOXOAMMO ObLIO BbIACHHTb OO1ACTb MHHUMAJIbHBIX TEM- | 
nepaTyp, Mp KOTOpbIX BO3MOXKHO AOCTATOUHO MOMHOE BbIACCHHE 
cepbl H3 OTpaOoTaHHOro M0- 
TMOTHTeIA moO peakuuH (1). 
Jlna 3Toro Oblia mpoBe- 
weHa CepvaA OMbITOB Mo pere- 
HepaluvH MOrioTHTe1A Mpu 
pa3JIHYHbIX TeMMepaTypax 
(ot 475 no 600°). B Kkax- 
JIOM 43 3THX OMbITOB yepe3 
ONMHAKOBy!IO ~—— HeOOJIbLLTy10 
Hapecky oTpaOoTaHHOro NO- 
rnoTHTeia Ne 2* B BHIe 
KYCOUKOB pa3mepom 1,5—- 
2.5 mM c ComepxKanvem 20% 
cepbl MponycKasica BO3sLyXx 

co cKopoctbio0 70 «/4ac. 
Puc. 2. Bouanve Temnepatypbl Ha AHHaMHKy Ha pyc. 2 mpefctapre- 
BhILeIeHHA Cepbl H3 OTpaOoTaHHore MOrJIOTHTE.A Ha JIHWHAMHKa~ BbIACJIeHHA 
Ne 2 npu pereHepallHH BO3AyXOM: cepbl (B % OT cosepKaHHA 
{—-reuneperypa perenepaui 475 2_remmeparypa, Be: Cel _B_HCKOAHOM OOpasile) 
4—rTemllepaTypa pereHdepayHu 600°. Tipu TEMIHepaType 475, 500, 

550 nu 600°. 

B ta6n. 1 npHBefeHbl WaHHbIe O MpOMOKUTeMbHOCTH Mporecca 
pereHepallWH MOrsOTHTeA BOSLYXOM IPH pa3sMUHbIxX TeMMepaTypax 
io BbienenuaA 95% HCXOAHOrO KOMMYeCTBA Cepbl B YKA3aHHBIX YC.0- 
BHAX OMBbITOB. 

Kak BHAHO H3 NOJYYeHHBIX AaHHbIX, OKHCHeHHe OTpadoTaHHOrO 
TIOrMOTHTeNA BO3LYXOM C BbIfeneHHem SO, mpoTekaeT yxe IIpH 475°, 


evopanuuu, Ye 


C. 


CNENCHb Pe 





~ Bpems om Havana onbiing, Yacer 





* Cm. npembiayuive coo6uenual. 
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XOTA CKOPOCTb BbIJeCHHA Cepbl pH 3TOH TemmepaType ellie OYeHb 
Masia. TlopbiueHve Temnepatypbl Jo 500° yckopseT peakuuto Oosee 
yem B 5 pa3. IIpu Temnepatype 550° nponecc pereHepalHu BO3xyXOM 
HeT LOCTATOYHO OBICT- 








po: 98,5% cepbI Mo- eaoeeie a 

*KeT ObITb BbIeCHO B Bauanhe TemiepaTypbl Ha MpOOKHTeAbHOCTb 
perenepauHH 

YCJIOBHAX HalllHX OMbI- 

TOB 3a 12 uac. Bpuico- ; Bpema, B Teve- Bpems, B Teye- 

Kad CTeMeHb BbILeMe-  ‘pereneparuy,| sbinemuaecn || perexepaunn, | Boinennoce 

HHA Cepbl MOKa3blBaer, < pe oe g mere ee 

uTO B H3Y4eCHHOM HH- 

TePbale, “TeMinepatyp 475 | 248 | 550 | 8,5 

TipakTHyeCKH He IIpo- 500 47 600 3,7 


HCXOAHT CysJbiaTu3a- 

WH WHHKAa. ITOT (akT NOATBEPXKAeCH NPAMbIM aHaJIH30M pereHepHpo- 
BaHHbIX NOTJIOTHTeIeH, B KOTOPbIX OOHAPyKeH CybPaT B KOMHYeECTBE 
oT 0,3 no 1,8% (cm. Ta6n. 8). 

Kak BHAHO 43 pue. 1, HaudasIbHbIe YUaCTKH KPHBbIX pereHepaulHyn 
ABIAIOTCA NPHOAH3HTeEbHO MPAMOAHHEHHBIMH. ITO 3HauHT, YTO NIPH 
aHHOK Temnepatype B NepBbIH NepHor perehHepalluH CKOPOCTb BbIMee- 
HHA Cepbl OCTaeTCA IPHMepHO MOcTOAHHON. JIMuIb MocMe Toro, KaK BBI- 
nenutca 6onee 50—60% oT nCXOmHOrO CofsepKaHHA Cepbl, HAOMIOMaeT- 
CAH 3aMelneHve Mpomecca, mporpeccupyromee NO Mepe yYMeHbIUIeHHA 
OcTaTOUHOTO COfepxKaHHA Cepbl. 

Taxol xapakTep H3MeHeHHA CKOPOCTH BbiJeneHuaA cepbl HaOw0- 
jlaerca Take H B OMbITAX MO pereHepalHH a30TO-BOSAYLIHOH CMeCbIO, 
cofepxKamei 1,3 1 5% KuCAOpogxa, Mpu Temnepatype 550° (Ta6a. 2). 


Ta6auya 2 


CkopocTb BbI,eeHHA Cepbl MpH pereHepayHH oOTpaGoTaHHOoro norsoTHTenA Ne 2 
a30TO-BO3YLUIHOH cMecbIO NpH 550° 


ag gn gh a ce ee Re a a a 
KonvuecTBo BbIZeHB- KoamnyecTBo BbIesHB- 


welica cepbi* B ] yac wefica ceppl** B 1 yac 
Boema ot CTeneHb Bpema oT CTeneHb 
oe pereHepa- HauaJla pereHepa- 
picts % OT Ha- tuH, OMbiTa, 4 OT Ha- IkHH, 
ae Ya JIbHOTO ve yacbl Ya JIbHOTO % 
ea Me cojepxKa- Me comepka- 
HHA Cepbl HHA Cepbl 
3 94 3 6,1 14,3 3 34,5 8,7 21,9 
4 24,3 6,1 90.5 4 37,3 9,4 31,5 
5) 28 ,2 7,1 207 5 38 ,6 9,7 41,3 
6 25,8 6,5 34,3 6 37,4 9,4 50,9 
8 24,9 6,3 49,2 8 30,2 7,6 66,8 
9 23,6 5,9 ° Hojo 11 20,3 5, | 85,2 
12 20,1 5,0 72,0 14 11,0 2,8 96,0 
15 14,7 3,7 84,5 17 0,4 0,85 100 ,4 
18 905 2,3 93,0 
21 3,45 0,9 97,1 
24 1°9 0:3 983 | 
* ComepxkaHne Oo B 430TO-BO3AYWHOH CMecH 3,1%,. 
** Cofep anne Ov B a30TO-BO3SAYUIHORN cMecH 5%, 
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ITO HOSBOMAET CPeAHIOIO CKOPOCTH BbIAeeHHA Cepbl B MepBbIli Me- 
PHOA pereHepaulHu, KOrla 9Ta CKOPOCTb OCTaeTCA NpHMepHO NMOCTOAH- 
HOH, HCMOMb30BaTb KaK XapakTepHylo BeHUHHY. Ha30Bem ee «cKo- 
pocTbio perenepalluu» HW OyeM BbIpPaKaTb B "0 B UAC OT HCXOAHOFO 
NOJIMYeCTBA Cepbl B OOpasie. 

S3aBHCMMOCTbh CKOPOCTH pereHepallun OT TeMMepaTypbi pH AyTbe 
430TO-BO3AYUIHOH CMeCbIO C Cosep»xKaHHeM 2° KHCOpOda WIA ZByX | 
Pa3JIHUHbIX OOpasloB OTpaOoTaHHOrO norsoTHTena No 13* npnBeyena | 
Ha pue. 3. | 

Kak BHAHO H3 pHCyHKa, llpH Temnepatype uuxKe 500° cKopoctTp | 
PpeaKUHH He3Ha4HTebHa: C NOBBILIeHHeM Temnepatypbt or 500 jo 

500° BbieseHHe Cepbl yCKopset- 
ca Goee vem B O pa3; eme Go- 
Jee pe3kO yCKOpeHHe mpomecca 
HaOsofaeTCA B HHTepBasle Tem- 
nepatyp 550—600°. 
AHaJOrHvuHble pe3yJbTaTbl OT- 


Yo bYEC 


2, 


ra 
97 


IR CED 


MCYCHbI BbILIE NO JaHHbIM pe- 


a 
Pay ¢ 
7 


renepauHH oOpa3loB MOraorTH- 
Teta Neo 2 Bo3,yxom. 


TEHLEG CEES, 
ale ees 
.< tem 





S : 
S8 Ha ocHopanuu npuBeseuHbix | 
Pas BbILUe Pe3VJIbTaTOB HHKHUM Tipe- | 
NS ACNOM TeMMepaTYPpHOrO pe*KHMa | 
Se perenepallHH cCulelyeT CUHTATb | 
SS °, © | 

0 900°; tipH Temnepatype yo 550 | 
460480 500 320 540 560 380 600 620 =perenHepallusA MOxeT ObiITb Mpo- | 
Temnepamypt, °C BefleHa C AOCTATOUHOH AIA mIpaK- | 
THYCCKHX Lewel CKOPOCTbIO. 
Puc, 3. Banaue remnepatyppt Ha cKo- IIpu ouenke tTpeOopanni kK 


Ni ee sca oe pH Sue BeJIMYHHE CKOPOCTH Iporecca pe- 
é c ONTO J . 
aero soctviich CMECbIO come oe: ee, eee 
Kicsopona 2%: BHILY, 4YTO PeKOMeHAYeMBIe Ti0- 
f -cMeCb TAa6meTHpPOBAHtoro Hv (POPMOBANHOTO PUOTHTeJIH , O.arojlaps cBoeH 
HOPIOTHTeIA, 2---TO Ke, VCKOPeHfO-HacCbillenasn. BbICOKOL CEPOeMKOCTH, o6ecne- 
YHBAaIOT OOJbLIY!IO JWJIHTeJIbHOCTb 
HelpepbIBHOH padoTbl. Jia mpoBeweHua perenepaluH MO*KHO pac- 
NONaraTb MPOM@*KYTKOM BPe€MeHH, H3Me€PAeCMbIM COTHAMH 4YaCOB. 

J, Toro uToO6bI BbIACIHTb JONYCTHMbITi BePXHHH mpeszes Temme- 
paTyPHOrO pexkKHMa pereHepalluH, OOpa3ubl MorsoTHTeseH, perene- 
PHPOBAIIIDIX NPH pa3sJIMYNOH TeMnepatype, HCMbITbIBAHCb WIA OUHCTKH 
a30TO-BOJOPOAHOH CMECH OT Cepoyrslepoda. 

YCOBHA HCUbITAaHHH: Temiepatypa 400°, oOpremuad cKOpocTb 
2000 u 1000 06,06. B "ac MpH BbICOTe COM MOrAOTHTeNA CoOTBeT- 
CTBEHHO 10 H 20 cm. 

HlomyueHuble pesyJbTaTbl npexcraBenbl B TAG. 3 u Ha pue. 4. 


* CM. Upelbllyue coo6uenis?, 
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Tabauya © 
CepoemkocTb CBeKero WH PereHepHPOBaHHbIX OOpasuoB NorAoTHTeAA Ne 13 


CepoemMkoctTb 





HaumMenonantie NOriorivreds Oo” OT BeCca 














¢ -. NOTsIOTH- 
HCXOAHOTO Tessa 
WOPAROTHTeAA 
CaeaHh oOGpa3sel 43 ONbITHDIX mapTHli 
MPOMBUL-ICHHOTO H3rOTOBLICHHA =. tee 425 
To Ke, Mocie pereHepallHH a30TO-BO3- 
SLYWHOH cMecbIo MpH SVV0—5450° . 30,0) 408 
To Ke, Mocle perekepallHH = a30TO-BOs- 
AYWHOH cmMecbio mph SUV—600° . . . 25,0 360 


Eciu perenepauva mpu Temnepatype go 550° Bbi3bipaeT HeOOvIb- 
10€ CHHKeHHE AKTHBHOCTH HM CepoemKocTH NorsoTHTessn Ne 13 to 
CPaBHeHHIO CO CBEX*KHM OOpPa3HOM, TO NOBbILIEHHE TeMMepaTVpbI pere- 
HepallHH 20 600° cBa3aHo C NamAbHeHUIMM Goslee pe3KHM MaeHHeM ak- 
THBHOCTH HW cepoemKocTH norsoTuTeia. TlosTOoMy »*KeaTebHO, 4TO- 
Obl B Tpouecce perenepallHH MONOTHTeIb He HarpeBayica BbIUe 550°. 












































Konuvecmbo nozholenHou cepol, % 


© OM OCA 3REPYMEHHOED NOZTIOIMUNENA 





100 £00 JOG 400 300 b00 
BlEMA OM HAVANA ONbINA, YACbI 


-Honuvecmba noznowWeHHou Cepb), 750! b6CA FQ2LYMEHHOEO NOBTOTUTENA 


Puc. 4. JtuHamuka HAKONICHHA Cepbl CBEXKHM H PeCreCHePHPOBAHHbIMIE NOP lOTHTe.TASIH 
B Tipowecce OYHCTKH Td3d OT Cepoyrile pod: 


/-—-cBexUHH NOrnorutesn, coh 10 cm; fu—cBemull NorAoTuTenb, colo 20 cm; 2—perenepHpoBalkbul 

1lapO-a3OTO-BO3SZYWIHOR cmMecbio, co 10cm; 2a— percHepHpOBaHHbIH lapO-a30TO-BO3AYNIHOH CMeCbR), 

cnoh 20 cm; 3—pereneprpoBannbili ¢ neperpepom yo 600°, cao 10 cat; 3a---perenepHpoBallHbll ¢ 11¢- 
perpespom 20 600°, cok 20 cat. 
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Bpequoe BIMAHHeE Harpepa Ha CBOMCTBA NOrOTHTeIA, BHAMMO, | 
CBA3aHO C H3MeCHCHHEM ero CTpyKTypbl (CM. HH«Ke). 7 

TakuM oOpa3om, perenepattua oTpaOoTaHHoro MOrioTHTenA Ha | 
OCHOBE OKHCH WHHKA JOJDKHA IIPOBOAHTbCA B MHTepBasle TemnepaTyp 
500—550". IIpu atom o6ecneunBaetca JocTaTouHad CKOpocTb mporec- | 
Ca H BO3MOXKHOCTb MOUTH MOJIHOFO BbIZeIeHHA Cepbl IPH MHHHMAaMIb- 
HOM H3MeHeHHH MOPOTHTeIA, BeAyWeM K CHH2KEHHIO ero Cepoem- | 
KOCTH H AKTHBHOCTH. ! 


BavsHve COCTaBa MH CKOPOCTH JyTbA Ha Hpoiecc perenepayHu 


Caremyiouran C€pHA OFbITOB No perenepaunH Oba TIpoBexeHa MpH 
NOCTOAHHOHW Temiepatype 500° uw MeHsIOUeHCA KOHIeCHTpalMH KHCsIO- 
poa B AyTbe (CMecb BO3qyxa C a30Tom) oT | Ao 21%. B ocTaabHoM | 
yYCJIOBHA pereHepallHv OblIH TaKHMH Ke, KaK B MepBoh cepHu. | 


100 





CHhENENHb LC2EHELAYUL, F 
S 





SLOMA O17) HAVANA OnbliNa, VAC 


Puc. 5. J{wHamuka pereHepalHH otTpaOoTaHHoro = NoraoTHTeA 
Ne 2 npH pa3H4uHOH KOHUeHTpaluH KHCOposa B Ayrbe: 


/--KOHUCHTpaunA KuCAOpoma 1%; 2-—-KOHUeCHTpauHA KHCNOposa 3%; 3—KOH- 
LleEHTpauHsA KucNOpOza 5%; £4—KOHUeHTpalHA KucsOpogza 10%; S5—KOHUeHT- 
palua Kucopofa 20,8% (Bo3qyx). 


J[uHaMuka BbIAeIeHHA Cepbl H3 OTpaOOTaHHOrO MOPiOTHTeIA TIpH 
Ppa3JIHYHOM COMepxKaHHH KHCIOposa B AYTbe MOKa3aHa Ha PHC. 5. 

Kak BHAHO H3 NOJYYeHHbIX JaHHbIX, OKHCIeHHe CyIbibusa WHHKa 
¢ BbIZemeHvem cepbl B Bue SO, mpu 550° unger c JocTaTOUHO OombUon 
CKOPOCTbIO IPH MaJIbIX KOHUCHTPauHAX KHCNOpowa B AyTbe. Tak, 
IIpH KOHICHTpallHH KHCOpogza 1% mpollecc pereHepalun 3akaH4dH- 
BaeTca 3a 38—40 yac. [loBblueHue coxepxaHuA KHCOpOa B AyTbe, 
€CTECTBEHHO, YCKOPHAeT BbIseTeHHe Cepbl (CM. puHc. 5); Ip 3TOM H3- 
MeHeHHe KOHICHTpallu KHCIOpoza B HHTepBane 10—20% oueHb He- 
3HAaYHTeJIbHO BAHAeCT Ha CKOPOCTb Mporecca. 
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TIpH BcexX H3VYCHHbIX YCMOBHAX AOCTHTaNaCh BbICOKaA CTEMEHD BbI- 
JleNeHHA Cepbl, OOpa30BaHHe CyIpdaTa B 3aMETHBIX KOJIHNECTBAaX 
He HaOsWaocb. 

Kak H BIIpeabIZyuleH CepHH ONbITOB, Ha MpOTAKEHHH MepBoro ie- 
pvoja perenepalluu CKOpocTh peakuHH OCTaeTCA MPHOMH3HTEJIbHO OAH- 
HAaKOBOH. 

Ha puc. 6 mpeacTaBsena 3aBHCMMOCTb CKOpOCTH pereHepaulut OT 
KOHUeHTpalluu KHCOpoqa B AyTbe. 

JlerKo MOKa3aTb. ITO CKOPOCTh peakIHA B HHTepBane OT O AO 
10% KuCHOposa NPOMOpUMOHaNbHa KBaApaTHOMY KOPHIO H3 KOHICH- 
Tpaluu KHCMOpora, T. €. : 
mopaqok peakuuu (1) no 
KHCNOpoLy O1H30K K 0,5 
(kpuBpan 2 Ha puHc. 6). 

[ina BbItCHeHHA BO3- 
MOMKHOCTH H_ 1esecood- 
pa3HOCTH  HCIIOJIb30Ba- 
HHA BOAAHOrO apa B CO- 
cTaBe jyTbA OblwH Mpo- 
BEeHbI OMbITb! HO pere- 
HepalwH OTpadoTaHHOro 
TOrIOTHTeIA TapoM x 
Tlapo-Bo3Ay WHOL CMeCbIO. 

IIpu mponyckaHHn 
yepe3 OTpaOoTaHHbIi M0- 
TJIOTHTeIb BOAAHOFO Mad- Puc. ; 6. BarnanHe KOHUCHTPallWH KHCJIOpCya Ha 


pa (He coflepxKalllero CKOPOCTb pereHepallun MOrioTHTe.1A Ne 2: 
KHCAOposa) npu 500— {—Bepxuaa WKata a6cuucc; 2—HMKHAA UlKada aOcLEHcc. 


S 






S 


Cropocine BosGeNeHus Cépel, % 8 vac 
QM UCXOGHO2O CODEP/HAHUS CEpbl 
S 


T AQHYEHNPQAUUR KUCHOPONR, Ho, Xp, 
19 LO = £23 
Qa / 2 J 4 o 


Lo 


550° mponcxoxHT  BBI- 
ReCHHE AHUIb OUCHb HE3HAUHTEAHOTO KOMHYECTBA CEPb! B BUC CCPO- 
Bowoposa 


ZnS + H,O = ZnO+ Hs (2) 


PerenepauHaA mapo-BO3AyINHOH CMeCbIO B PCKOMCHAYeMOM HHTep- 
pase Temnepatyp 500—550° ufeT BOAHE YCHICLIHO, odecnewHBaA 
MpakTHYeCKH NOHOe BbIeeHHe Cepbl. 

B ta6.. 4 npHBeseHbI AaHHbIe O CKOPOCTH BbIAeIEHHA Cepbl HS 
OMMHaKOBIX oOpasioB normoTuTena Ne 13 mpu Temnepatype 548° 
B HavaNbHbIN MepHogs pereHepaunn a30TO-BOSAYLIHOH HW Napo-Bo3/Lyll- 
Holt CMeCbIO C COMepxKaHHeM KHCIOposa B OOONX CTY YaAx 1%. 

Tlaunpie TaGn. 4 MOKasbIBaIOT, YTO NPHCyTCTBHE B coctape JyTba 
BOAAHOTO Mapa 3aMeTHO YCKOPAeT BbIAeTeHHe Cepbi U3 oTpaOoTaHHOrO 
MlOrNOTHTeMA. 

AHaNOrMuHble pesyAbTaTbI NOyyeHbI B OMbITAX, MPOBEACHHBIX © 
MeHee AKTHBHBIM TlormoTuTesiem Ne 2. 

YReIHYCHHE CKOPOCTH BbIZeeHHA Cepbl B NPHCYTCTBHH BOAAHOTO 
apa MOXKHO OODACHHTb TeM, ¥TO HapAAy © OCHOBHOH peakunen (1) 
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Ta6auya 4 


Bavsikue BOAAHOrTO Napa Ha CKOPOCTh pereHepalMu NOrAoTHTeAA pH Temnepatype 
548°. Conepxkanne KHCHOpOsa B AyTbe 1% 
































Peretepalua Napo-BO3AVINNO CMecbIo Perenepaluid a30TG-BO3LYUIHOH CMeCbIO 
KOMHMNGCTBO BbIQeCcIHB- | KOJHYECTBO BbIAeMHB- | | 
; MWielics: cephl B UAC | itetics cephl B Yae | 
EPOMHA OP fo ; gh ey. MOTION BPOMH OT | se = | eTeneib ; 
adada perenepa- ayaa | | perenepa- 
ONbITa, | > OT He ILHH, ObITa, “ OT He- HE, 
WaChI | NOOO me yachi | F XOANOTO | mr 
a comepkKa- | Ate comepkKa- | 
HHA cept | i HHA Cepbl | 
| | i 
] ' 
lor 4 : i ‘ — _ 
/ 415 Poly Oot 7 256 0,74 | 0,9 
te) 445 L205 9,0 8 244 0,70 6,6 
9 415 eae 6,1 9 256 0,74 7A 
IW) 445 1,25 7,4 10 249 0,72 8, | | 
tl 403 L 13 8,5 I] 236 0,68 8,8 
12 505 |, 42 9,9 12 249 0,72 9,5 
17 436 | 23 17,0 [3 96] 75 10,2 
18 51 [44 18.4 15 236 =| (0,68 12,3 











NpoTeKaeT peakuia (2), UPOAYKT KOTOpOli—cepoBoLopo;A—B IIpucyT- 
CTBHH KHCOpoaa mpespauaerca B SO,: 


Gs te Ones Oaso: (3) 


Nota peakuus (2) npu 500-——550°, kak VKa3aHO BbHUe, IIpOTeKaerT 
B UCSUAYHTebHOH CTeNeNH, OAHAKO OKHCelHe CepoBO,OpOsa M0 peak- 
LH (3) cABuraer paBHosecue (2) 
1 BNpaBO H TaKHM OOpa30M oG6pa- 
3YCTCH  ONOJHHTeIbHOe KOWMH- 
yecTBO SQ,. 
SaBUCHMOCTbh CKOpOcTH  pe- 
reHepaluHH OT OObeMa mMozaBae- 
MOTO AVTbA (a30TO-BO3TyIUIHAaH 
cmMecb) npH 550° npencrapena 
Ha pHc. 7. Onbitbl ipopeyzeubi c 
BbICOTOH CsIOA NMorsoTuTera 95 


ra) 
€ 


CD61, 
CODE DHOHUR 


CHOPOC6 OLIDETTIEHUI. 
G a6 OM ucxogHoz0 
COPO! x 


SG 500 100 GOO ZOD MM. YBeMYeHHE OOBEMHOH CKO- 
COBEMHAR CKODICIIG, OG/96, Val pOCTH AYTbH BUHTepBase Zo 2000 


06/00, B YaC HECKOJIbKO yCKOpsHerT 


Fics “7. JB ybeMHOL 
C JIHAUNE OObeEMHOH  CKOpOCTH Mpowecc perenepaiun. 


AYTbH Ma CKOPOCT — BBILevIeHIA — Ceph! 


(remnepatypa 550°, cogepaxanie O,— OueBHAHo, Helelecoo6pa3Ho 
(),9%% ). NPHMeCHATb OObEMHbIC CKOPOCTH 


AYTbA MeHee 500—1000 06/06. B 
uac. Kak OvfeT moKa3ano Mx«e, YBEIMYCHHE CKOPOCTH AYTbA NOo- 
3BOAHET COOTBETCTBEHHO COKPAaTHTb JWIHTeABNOCTh pereHepauun. 
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Bavanne CBOHCTS NOrPAOTHTeIA Ha npouecc pereHepauun 


CyeulaHHble HaOsIOMCHHA MOKAa3ZaJIH, UTO CKOPOCTb BbIJeICHHA Cepbi 
H3 Pa3JIMUHbIX COPa3sLOB OTPaOOTaHHOrO MOTOTHTEIA B OANHX H TeX 
Ke YCJIOBHAX He OAWHAaKOBAa (CM. puc. 3). 

J[mHamuka perenepalluh noraotuTeneH Ne 2 wu 13 a30TO-BOsAyW- 
HOH CMeCbIO C ComepxKaHHeM KHCMOpoza 3° MpH 550° npHBesena ua 
puc. 8. CpaBHenHe KPHBbIX puc. 8 
MOKa3bIBaeT, UTO CKOPOCTb pere- MG 
Hepauuu Oojee akTHBHOTO T0- 
raoTuTena Ne [3 ¢ HacCbIITHbIM 





Becom 1,6 Ke/ A 3HA4HTEbHO BBI- ee 
(ue CKOPOCTH pereHepallHH MeHee § 
aKTHBHOrO normoTuTena Ne 2 c S 0 
HACbINHbIM BecoM 2,0 Ke/ A. y 
TakuM OOpa30M, CKOPOCTb g 25 
pereHepailHH 3aBHCHT He TOMbKO & 
OT TeEMMepatypbI H CocTaBa AyTpa, § 





Py 10 19 20 23 
Goemsa om Havas ood, Yacol 


S 


HO H OT CBOHCTB MOTOTHTEIS. 
Jl BbISCHEHHA BJIHAHHA Be- 
JHUAHbI 3epPHa NOPJIOTHTCNA Hd Pic. 8 JtamMuka perenepallui PascrHy- 
JWWHAMHKY H NOJHOTY perenHepa- HbIX MOT IOTHTC.TeH: 
ilHu ObvIH MmpoOBeAetibl B OJUHa- } nrorgotutTeap Nb 13; 2--11OraoTHTesb Nb 2, 
KOBbIX YCJIOBHAX OFMbITbI TO pe- 
reHepallHu omHoro HW Toro xe OOpasia roraoTuTensA Ne 13 ABYX pa3- 
mepos: 5X5 a.m (B BAe TaOMeTOK) i 1,5--2,5 mm (apo6senbie Ta6- 
JIeTKH). PerenepawuaA MpOBOAHaCbh B COOTBETCTBHH C PeKOMEHAYe- 
MbIM P@2KHMOM (CM. HHKE) A3OTO-BO3ZAVUIHOI CMECbIO C COMEpAaHHeM 
KUcopogza oT 0,6 0 20° mpu 550° B tevenve 121—125 yac., AH- 
HeEMHad CKOPOCTb a30TO- 
BO3SAVUIHOH cCMecH CO 
eTapusaaa O,11 m:ceK. 
M3 puc. 9 BUAHO, ITO 
B T€pBOH MOsIOBHHe Ile- 
pHolla pereHepallHH CKO- 
DOCTh BbIMeIeEHHH Cepbl 
43 f—poOnenoro norao- 
THT@A MPeCBbHNaeT CKO- 
POCTb BbIAeIeHHA Cepbl 
H3 TaOjeToK. OAHAaKO BO 
BTOPOH MOJOBHHe  Ne- 
pHofa perenepauwHn pH 
MIOBbBNUGHHOM  COJeprxkKa- 
HHH KHC1Opodqa B AyTbe 
CKOPOCTb BbIJeJIEHHA Ce- 


100 


Cmenero pegerepaudu, % 


LagepmManue HUCIOLI0a, 7 


Puc. 9. Bananue pasmepa nortoritedt Ne 13 ua ppl H3 TAONeETOK peskoO 
ANHaMHKY perchepauHit: VBENHUHBACTCA. I] K KOH- 

{~-[po6aen,ii HOrIOTHTeIb; 2 —TaGAeTRH DWaMeTpOM 5 4h, Peis - i 
BLICOTOH So ALM, IV ONbiTa CTeneitb Dere- 
ae 
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HepalHH TaOmeTOK MH fpoOMeHOro MormoTuTeA CTaHOBUTCA MpH- 
MepHO OJHHaKOBOH. 

Kpome OMWCaHHbIX BbILUe ONBITOB, Jit IPpOBepKH BJIMAHHA pagme- 
pa NOPIoTHTesA Ha NOJHOTY pereHepauHu OblIH MpOBeJeHbI ONBITHI, 
B KOTOPbIX B COM ApoOseHoro MaTepHasa pa3smepom 1,5—2,5 mam 
ObIIH 3a102%KeHb! Weble TaOeTKH A WHAWHAPHKA opMoBaHHoro no- 
rmoTuTeia. TakuM oOpa3om, NOrsoTuTeb pa3sHoro pa3mMepa nosBep- 
rajicd pereHepallHH B OMHAKOBbIX YCJIOBHAX. 

B Ta6a. 5 NpHBesenbl pesy1bTaTbI ONpeseteHHii Cepbl B MOroTH- | 
TEE Pa3JIMYHbIX Pa3MePOB, PEreEHEPHPOBAaHHOM B OAMHAKOBbIX yCJO- | 
BHAX. | 

Kak BHAHO H3 MOJYYeHHBIX JaHHbIX, OCTATOYHOe cosepxKanHe 
cepbl B TaOeTKaX H B (POPMOBAHHOM MOrAOTHTeEMe He TpeBbILWaeT Co- 
WepKaHHA cepbl B ApOOMeHOM NOrMOTHTee MeHbuUIero pa3mepa. | 

Ceq0BaTevIbHo, TaOMeETKH pasMepom 5X5 4m uv OpMOBAaHHBIH no- : 
PIOTHTeIb pasMepomM 4X4 mM IIpH PeKOMeHAyeMOM peoKHMe IIpo- | 
WeCcCa PereHeEPHPYIOTCA CTOMb KE NOMHO, KaK H ApoONeHbIi MaTepuan. 





PekomMeHAyembId pexuM pereHepauHu 


CoOmloqeHHe peKOMeHAyeMoro TeMMlepaTypHoro pexkuMa pereHe- 
paunu (500—550"°) oclomwKHAeTCH TEM, UTO MPOWeCC ABJIAETCA CHIbHO 
3K3OTEPMHYHEM. : 

Tenaopoh adpekT OKHCeHHA CysIb:pHya WHHKA KHCMOpoyoM oO 
ZnO u SO,, BbIYHCeHHBIM 0 TenoTaM OO6pa30Banual, cocTaBseT 
110 000 Kaa Ha atom cepni* 





ZnS + 15-O, <2 ZnO + SO, -++ 110000 Kaz 


BpijesioueecA TemiO MOBbIMMaeT TeMMepaTypy, TO BbIsbIBaeT 
YCKOpeHHe peaKILHH H, CJICQOBaTeJIbHO, BbIyeneHve eure 6dOblIHXx 
KOJIMYeCTB Tena HT. J. | 

Takum 00pa30M, HEKOHTPOJIMpyeMbIl Mpowecc OKHCeHHA CysbpH- 
fa WHHKa MOXKET MPHBeCTH K NeperpesBy morsoTHTein. M1 yetictBuTenb- 
HO, B OMbITaX NO pereHepallHH AKTHBHOFO NOrOTHTeIA MpH Temmepa- 
Typax OKOIO 550° H JocTaTOUHOM COAep»KaHHH KHCOpOAa Mbl HEOJHO- 
KpaTHO OTMeY¥asIH Nepexoy, K TaKOMY OypHOMY TIPOTeKaHHlO peakllHH, 
KOTOPOe BbI3bIBA€T PE3KHH CKAYOK TemMMepaTypbl HW TWaleHHe aKTHB- 
HOCTH pereHepHpOBaHHOrO NMOPOTHTeIA. 

IlostTomy HeOOXOAHMO pacCMOTpeTh YCJIOBHA, KOTOPbIe NO3BONAIOT 
Ha@KHO YIPaBJATb MpOweccoM pereHepallHv HW H36eEKAaTb ONACHOCTH 
neperpespa MorsoTuTesa. 

Ec v—dacoBol o6beM AYTbA, 

X—KOJIMYECTBO TpopearHpoBaBllero KHCOpona B %, 
0,33—TenNJOeMKOCTb raza, 


* B o6enx kHHrax JlockyToBa? owIH604uHO yKa3aHa Ta Ke BeIHUNHAa TeMIOBOro 
apbekTa peakuHH Ha 2 aToMa Ceppl. 


222 





sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Ta6auya 5 


PesyabTaTbl onpeseseHHA Cepbl 20 H Mocse pereHepalwn NorsoTHTeA Ne 13 pa3aH4HnbIX pa3smepoB 


@Mopma NOrMoTHTesia 


Pa3mMep 


NOrAOTHTeJA, 


MM 


Hacpbinvok pec norsio- 


THTeEJIA, 


RO pereHe- 
pallHHu 


2fAa 


nocse pere- 
Hepaluu 


Comep>Kanue cepbl, % OT BeCa MOrOTHTeIA 





lo pereHepalHu 


———_— 


cy bu ANob| cyaphaTHoh|cyDounANob|cyEdat HoH 


nocsle pereHepauyn 


TIponosKH- 
TeJIBHOCTb 
pereyepalluH, 

yacbl 


TipHmMewanHe 


i a i a S888 SS SS SS SS eS 


Ta6eTHpoBaHHbli 


Tipo6ieHbid B BHAe 3epeH 
HeMpaBHJIbHOH (OpMbI . 


Ta61eTHpOBaHHbiA 


@MopMoBaHHbIW* ..... 


JIpo6seubit# B BHAe 3epeH 
HEMPaBHJIbHOH OpMbl . 


@opMoBaHHbIA* 


Fipo6s1eHbii B BAe 3epeH 
HeENpaBHJIbHOH (OpMbl. . 


£26 


Q5,hd 


1,5—2,5 
Qo 
h2,5—3,5 
@4,h4 


1,5—2,5 


O4,h4 


1,5—2,5 


1,95 


1,83 


1,74 


1,44 


1,45 


1,44 


1,44 


’ 


1,36 


219 


30,6 


219 


30,0 


30,0 


0,4 


0,4 


0,1 


0,13 


0,4 


0,415 


* PopMOBaHHLIM Ha3Bal TOPMOTHTeb, HSFOTOBeHHbIA B DOpMe WHAKHAPHKOB C MOMOL{bIO WHEKOBOTO Mpecca, 


125 
121 
124 } 
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A/--noppuulelwe TeMMepaTypbl rasa 3a cyeT Tema peakuHn, 
TO, MpeneOperad TeMIOeEMKOCTbIO NOPOTHTeAA WH NOTepsIMH 
Tela, Ha OCHOBaHHH TenoBoro OalaHca NOVUM: 


. ; a UX 110 000 
v-0,33-AL — toa.” aa ree (4) | 


oTKVa At = 100-x. 

B COOTBeTCTBHH C OOOCHOBAIINbIM BbINe TEMMePaTyPHbIM pe2KHMOM 
perenepallH, MOBbILIeHHE TeMMepaTypbi 3a cueT Tena peaKkiLHn, 
A/, MoxeT ObITb IPHHATO paBHbiM 50°. Tora Ha OCHOBaHHH ypaBHeHHaA 
(4) AonycTHMbIi pacxoq KHCOpoqa Ha peakuHiO perenepalnn 
x-=0,5% oT OObeMa [LYTbA. 

Takum o6pa30M, Mpv coxepxkaHuHH KucaOpoga B AyTbe 0,5% cKo- | 
PpocTb Npowecca AHMATHPYeTCHA KUCOPOLOM H BO3MOXKHOCTb Meperpe- 
Ba NMOroTHTeAA Oomee 4yeM Ha 50° no cpaBueHHto ¢ Temmepatypoti 
mocTynatoujero ra3a HCKOUaeTCa. BeneqcrBue Toro, uro TeMnepatypa | 
Wagaa peaKUHH Je@x*KHT OKOIO 500°, yKa3saHHoe cosepxKaHHe KUCAO- ; 
poda B AyTbe B NepBbIN MepHO perenHepauun TapaHTupyerT nog- : 
Aeprkaive OTHMaJIbHOrO TeEMMepaTypHOrO pexkHMa, HCKOUAaIOULero 
omaCHOCTh HeperpeBa NOroTHTets. 

B qa/bHeHuleM, NO Mepe yaseHHA Cepbl 43 NOPAOTUTeA, CKOPOCT 
Mpouecca yMeHbilaeTca (CM. pHc. 2) H HeOOXOAHNMOCTDH B OrpaHnyeHHH | 
mpowecca Cosep*xXaHHeM KHCOpOsa B AyTbe oTNazaet. Torga AIA nos- | 
e€p2xxauv TOH 2%Ke CKOPOCTH BbIJeIeHHA Cepbl PEKOMeHAyeTCA mMocTe- 





M€HHO MOBbINATb KOJIMYeCTBO KHCOpOda B AVTbE H 3aBepwaTb pere- 
Hepalulo YHCTbIM BO3AYXOM. 
Ilostomy perenepauHio CuleAyeT TIpOBOAHTb CMeCbIO BO3LyXa C 
HHe€PTHbIM Fa30M TPH MOCTeNeCHHOM YBeAHYeCHHH COep>xKaHHA KUCIO- 
poga B cmecu oT 0,5 go 21%. Konuentpauna KuCOposa B AyTbe u3- 
MeIIA€TCA MO XOAY Mpowecca TaKHM OOpa3oM, 4TOObI CKOPOCTh peakLLHH 
H COOTBETCTBEHHO KOJIHYCCTBO BbIAeIAIOULErOCA Mp 39TOM Tela Ha- | 
XOAWJCb B Npewemax, HE UaPVUIAIOWLHX 3aanHoro TemMMepaTypuoro 
PEXKUMA, 
VKASauHad BbILIe BeJIHUHHa pacxoa KuCaOposa x =0,5"%0 coor- | 
BeETCTBVeT Cofep»KaHHIO SO, B ra3ax perenepailHi, PaBHOMY: | 
| 
{ 
| 
| 


Q.5- 1000 
DO el HW? 





(re 2,93-—Bee wutpa SO, np HOpMaJIbHbIX VCOBHSAX). 

Muaye roBOpa, eCIH BeCTH Tipouwecc BbIAeTeHHA Cepbl C TAaKOTi 
HHITENCHBHOCTBIO, UTOObI CoMepxKauHe SO, B ra3ax perenepallHH Co- 
cTaBao 10 2.4m”, NOBbIMeIHe TEMMepaTYPHI 3a CyueT Tela peakiuH | 
He MOMKeT TpeBbliatb 50°. | 

Mcxola H3 YKa3aHHOH HOPMbl BbIAeeHHs Cepbl, NeTPYAHO ompe- 
ACMUTb JWINTCMbUOCTS Mpouecca perenepauni, KOTOPaH OVAET 34BHCETb 
OT OODEMIION CKOPOCTH RYTbs. 
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Tak, HalpuMep, mpH OObemHoli cKopocTu 1000 06/06. B yac oTpa- 
6oTaHHbIM MOrPMOTHTeb C HaCbINHbIM BecoM 1,7 Ke/A WH CoepxKaHHeM 
cepp! 30% gouKeH OyJeT pereHepHpoBaTbCA B TeYeHHe 


1000-1,7-0,3 __ 
ag 102 uac. 
et 


3ro BPeMA 3HAYHTebHO MeHbINe Mpobera OUMCTHOFO alinapatTa MexKAY 

pereHepallHAMH, T. e€. MepHoa, KOTOPbIM MOKHO pacMouarath. 
OnucaHHblii pexkuM pereHepalluu Obl NpoBepeH C o6pa3ilaMH OT- 

pa6oTaHHbIX MOrioTHTeneH Moce OMbITOB MO OYHCTKE KOKCOBOrO 


raza. PereHepaluaA mpoBodH- 
HaCb a30TO-BO3AVIUHOH CMeCbIO 100 FIA 








pu OObeEMHOH CKOPOCTH AYTbA 
1000 06/06. B uac, TemmepatTy- 
pa He mpesbluiala 550°. Pas3- 
Mep 3arpy3KH IMOrIOTHTeA 
92 2. Xo npouecca perene- 
pallMu mpesctapsen Ha pu. 10. 

IIpH yKa3aHHbIxX yCJIOBHAX 
3a 60 vac. pereHepalHu Obi0 
BblgeneHo 99% cepbl. Kak 
BHIHO H3 pue. 10, BbIZemeHHe 
Cepbl yaBasloCcb BeCTH PaBHO- 





imenens pecevgoauUuu, 7 


f0 2 HW 4 S80 CO 
BDCMA OM HAVANA ONb/MaA, VAC 


MepHo, COxpaHAA BCe BpemMA Ht OF —— HS 12S ME Se 
BO3MOXKHOCTb VIipaBJIeHHA Mpo- Codepwanue Hucnopota 6 CoMecu, % 


ueccom. Bowee Opicrppbii Tem 
pereHepaluu i110 CpaBHeHHlO C 
H3JIOMKEHHBIMH BbILUe PEKOMEH- 
WauvaAMH Obl = OCYLUIeCTBIeH 
| Ge3 meperpepa, Tak KaK IIpH MaJiom oObeme 3arpy3ku oOvleryaeTcA 
| OTBOA Tema MO CpaBHeHHIO C YCJIOBHAMH paOOTbI MPOMbIIWICHHbIX 
alinaparTos. 

Jia mpopeqeHus VKa3aHHoro Bblue perxkuMa perenepallHH, rapaH- 
THpyHoulero OT ONaCHOCTH MeperpeBa MOrioTHTeNA H OOeCTeYHBAaLO- 
Wlero HaM@KHOCTh VOPaBJeHHA MpoueccoM, HeOOXOAHMO pacnomaraTb 
UCTOYHHKOM YHCTOrO a30Ta ¢ CosepxKaHHeM KuCMOpona Zo 0,5%. 

B cBa3H C TeM, YTO He BCe YCTAHOBKH pa3MeNeHHA BO3SAyXa WarwrT 
JLOCTATOUHO UHCThIM a30T, OblIM MPOBeeHb! OMbITbHI AVIA BbIdCHCHHA 
VCOBHH pereHepauHH pH HCMONb3OBaHHH a30Ta, CoseprxKalllero 
2% KHCIOpOsa. 

B 9TOM Cay¥ae MOKHO B HAYa/IbHbIN MepHOs perenepanHu NpHMe- 
HHTb pasOaBJIeHHe a30Ta BOAAHbIM NapoOM flo Cosep*KaHWA KUCTOPONa 
0.5% C MOCTeNeHHbIM MOBbIINeHHeEM COJepxKaHHA KUCTIOpOMa H COOT- 
BETCTBYIOLMMM YMCHbUICHHEM KOJIMYeCTBa MOfaBaemMoro Mapa Ao Mepe- 
Xofa K pereHepalHH OAHHM a30TOM, CoJepxKauHM 2% KHCAOpOda, 
fanee—K CM€CHM a30Ta C BO3AYXOM. 


Puc. 10. JInHamuka pereHepallHH = MOrMioTH- 
tea No 13 a30TO-BOSAYIWHOH CMECbIO. 
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Xo Takoro Mpowecca perevHepalMH—BHayase CMeCbiO a30Ta C na- 
poM, a 3aTeM CMeCbiO a30Ta C BO3AYXOM—noKa3aH Ha puc. 11. A30r 
cofepxKal 2% KHCHOpoza, Nap goOapsasica B KomHYeCTBe 600, 400 


10G 


CMENCH PEZCHEPAy ull, % 





GOEMA ON HAYANG Obl, YOC6l 
Qa 10 tf 2 


Codepmanue xucnogpoda b (Mectl, Ze 
440-325 525-5IS IJIT-3IE 540-590 


Temnepamypa, °C 





Puc. 11, ]wHamuxa pbigenenua cepbi u pe- 
*KHM) = pereHepallHH NOMIOTHTeJIA C pa36aB- 
JIGHH€M a30TA BOAAHDIM MapoM. 


Cmenens DezeHEpay lu, % 





25 JO V3 WO las 
SQEMS ON HAVANE ONBING, ACO! 
6-10 21 


475-05, SIS-5I9._ SUG-529._ 529 $29-550 
. Temnepanypa, °C 
Puc. 12. JiuHamuka BbigereHHA Cepbl H pe- 
%KHM perekHepallWH MOPOTHTeIA a30TO-BO3- 


JyWIHOH CMeCbIO C HayaIbHbIM cofsepKaHHeM 
KHCTIOpona 2%. 


30 60 0 72050 


A 200 e/m? aaa pa3OaBneHua 
a30Ta JO KOHUeCHTpallHv KHC- 
Aopowa CooTBeTCTBeHHO 0,5; | 
wu 1,5%. IIpu mepexoge kK kou- 
WeHTpalu KucCMoposza 2% no- 
jaya napa Oplia mpekpamena, 
4B aIbHeHWeM WIA mospep- 
%KaHHA 3a7aHHOH CKOpocTH 
BbINeCICHHA CePbl K a30TY O- 
OaBIAJICA BO3LYX. OnbiT mpo- 
BefleH TIpH 525—538°, snub 
NOX KOHelL pereHepalluu TeM- 
nepaTypy Moppicun fo 550°. 

Kak BHAHO u3 pue. I], 
mpowecc pereHepaluy wen Ao- 
CTaTOUYHO POBHO C 3aaHHOH 
CKOpOocTbIO, oOecneyHB MOUTH 
NOJIHOe BbIAeeHHe Cepbl. 

Bbil UCMbITaH TakxKe pe- 
*%KHM perenepalHH Cc mpHMe- 
HEHHeEM a30Ta, CcOoxepxKaLero 
2% KuUCcIOpona, 6e3 oOaBKH 
BOAAHOTO Napa. B 93TOM cury- 
yae pereHepallHA HadHHaslach 
IIpH Temlepatype HuxKe 500°, 
NIpHueM JIA 3aMelIeHHA peak- 
HH B HavaJbHbIN MepHor nos- 
ep XHBaacb NOHHKeHHaA 
Temnepatypa. Ilo xogzy mpo- 
mecca TemMmepaTypa MeWIeHHO 
MOJHHMaacbh C TaKHM pac- 
YeTOM, UYTOObI] 3aNaHHaAH CKO- 
pOCTb BbIJ@eCHHA Cepbi, Cco- 
OTBETCTBYIOWULAA OOpa30BaHHto 
10 2 SO, Ha 1 wm? rasa, 
ObIa NOCTOAHHOK. 

JMHamuka perevepaliun n0- 
rMOTHTeNA a30TO-BO3LYWHOH 
CMeCbIO C HauaJIbHbIM cosep- 
*KaHHeMm KHcCNOponma 2% TIpH 
TIOCTeMe€HHOM TlOsbeme Temrie- 
paTypbl mokKa3ana Ha puc. 12. 


Kak BHAHO u3 rpaduKa, 3TOT BapHaHT peKHMa TakKe MO3BOAeT 
OYCHb POBHO, 6e3 neperpesBa MpoBecTH mpomecc H ZOOMTbCA BbICOKOM 
CTeneHH pereHepallHH. Bomee ?/3 nepBOHaYabHOTO KOJIHYeCTBA CepbI 
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BbIMeHOCb TIpH KOHUECHTpauuH Kucoposa 2% u TemMMepaType HHKe 
530°. JIHuib MOA KOHEL ObITa TemnepaTypa Oblia moBbiueHa Jo 550°. 

TlosyyeHHble Pe3yJbTaTbl NOKA3bIBaIOT BO3MOXKHOCTbh NPHMeHeHHA 
AA perenepaluu nornoTuTena Ne 13 a30Ta c cozepxKaHHemM Jo 2% 
KHCOpoza pH YCAOBHH MpoBefenuaA Mpowecca npuw 515—540°, ue 
npeBbiiuasd 550° B Kone pereHepaunnu. IIpu stom, Bo H36exKaHHe CKaY- 


Ka TeMMepatypbl, peryHpOBka npowecca JOWKHa MpOBOMHTbCA TAaKHM 
o6pa30M, 4TOObI KOMHUeCTBO 


ipopearHpoBaBlero KHCOpoO- 0 
ja He mpesocxogzuno 0,5%, 
uTO COOTBETCIByeT cosepxKa- 
HHIO Cepbl BTra3ax perenepa- 
wHH 5 2e/m?, uu SO,—10 e2/m?. 

Jina lpeAnpHaATHH, KOTO- 
pble HE HMeIOT a30TAa, Obl HC- 
MbITaH cnoco6 perenepauuu 
oTpaOoTaHHoro) = MOrIOTHTeIA 


CMeCbIO BO3AYXa C BOAAHBIM 
napom. IIpu 9ToM pexkum pere- 
HepauHW OTJMYAaICA OT PpeKO- 
MeHAOBaHHOrO) BBILIe JIA 
TeM, TO a30T, TPpHMeHAIC- 





CMENEH6 PlZCHEPAUUM, Yo 


O25 50. 1 (00 1S 
BOEMA OM HAVANA OfblNa, YaCol 


lo fT b-16 21 
Cadeomanue Kucnopoda 6 CMECL, Zo 


WHHCA B KayeCTBe HHEPTHOrO 
ra3a, Obl 3aMeHeH BOAAHbIM 
napoM. 

JlaHHpie oOnbita 0 _ pere- 
Hepauuu oOTpaOoTaHHOrO NOTMOTHTeIA NapO-BO3AVUWIHOK CMeCbIO IPH 
550° npwpefeubt B TaOn. 6 wv Ha puc. 13. CofepxaHne KuCNOpona B 
WyTbe B TeyeHHe pereHepallun H3MeHAIOCh OT 0,5 Ao 21% c TaKuM 
pacyeToM, 4TOObI IPH 3TOM NOAAepKHBaNACh NOCTOAHHAA CKOPOCTb 
BbIJeIeHHA cepbl. JIMHeHHAaA CKOPOCTb AyTbA CocTaBsasa 0,1 m/ceK, 
4uTO MPH BbICOTe CJIOM NormoTHTeia 400 mm cooTBeTCTByeT o6bem- 
HoH cKopoctTH oKoso0 1000 06/06. B 4yac. 

Kak BHAHO 3 TAO. 6, IPH pereHepallHH Napo-BO3AVWIHOH CMeCbIO 
Hapany c SO, mporcxoguT o6pa30BaHHe HW cepoBogsoposa no pe- 
akKUHH (2): 


Puc. 13. [wHamMuka BbieeHHA Cepbl Mpx 
pereHepalluH OTpa6oTaHHOrO NOrioTHTeA ma- 
pO-BO3AyINHOH CMeCbIO TIpH Temnepatype 550°, 


ZnS + H,O = ZnO + H,S 


OHaKO KOJIMYECTBO Cepbl, BbIAeIAIOUIEHCA B BHAe CepoBosoposa, 
HeBeJIHKO H COCTaBsAeT MeHee 0,3%. K KOHUY pereHepallHH C mpexKpa- 
WICHHeM NofayH Napa BblfeneHue H,S Takxe npekpawlaetca. 

B caMbIH HavabHbIh MepHOR Mapo-Bo3sLyWHOH pereHepalHu npH 
cofepKaHHH KHCOpoya B AyTbe 0,5% Ha6mofanocb BbiqemeHHe He- 
6OJIbIIHX KOJIMYECTB 3JIeEMCHTAPHOH cepbl. O6pa3s0BaHHe Cepbl MOET 
MpOHCXOAHTb NO peaklHy 


2H,S + S0, = 3S + 2H,0 (5) 
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Ta6bauya 6 


CKOpOCTb BbIeNeHHA CepbI PH pereHepauHH OTPpaGoTaHHOro NorsoTHTerA 
Napo-BO3AyWHOH CMeCbIO 




















co a] 5 KosugecTBo 
® 2 Ckopocrb BbIQeTeHHA Cepbl B | yac BbIeTeHHOH 
EB 2 “ B BHAe cepbl C HaYasia 
iva) oS ONnbBITa 
5 Re S. 9 % OT Ha¥aJb- | 
z e) m : HOro cofep- | 
s y Y 3 H:S SOs *KaHHA Cepbl | 
= = > : B Bue | 
° % % S. | 
& 4 & c. iS % oT Hay. % oT Hau. 
Re Et 7 ae = mejuac | cofepxka- | M2/eac | comepxKa-| HsS SO» 
eal De MS I she a a ees te Oss Ow - HHA ceppl HHA Cepbt 
4 0,5 725 | 548 | 7,90 | 0,022 “a | os | zs | se] 7.90] oom [oot | oz [oor 9.6 60,1 | 0,17 | 0,073} 0,6 | 
10 1,0 715 548 | 1,01 | 0,0028 398 1,12 0,090) 7,5 . 
15 1,0 755 553 | 0,90 | 0,0025 413 1,16 0,103) 15,0 | 
20 1,0 755 548 | 0,85 {| O, "0024 500 1,41 0,114) 21,9 
25 1,0 760 548 | 1,5 0, 0042 560 1,58 0, 136) 30,5 
30 1,0 775 548 | 1,3 0, 0037 604 1,70 0,153] 39,3 
36 1,0 730 550 | 0,6 0. 0016 588 1,66 0. 161] 47,7 
40 1,0 745 550 | 1,02] 0, 0029 564 1,59 0. 175} 56,0 
46 1,0 740 548 | 1,26 | 0,0035 562 1,58 0,193) 61,5 
51 1,0 755 550 | 1,0 0, 0028 462 1,30 0,209) 72,4 
57 1,5 735 548 | 1,0 0 , 0028 374 1,05 0,226; 78,9 
62 2,0 735 548 | 1,1 0. 0031 329 0,93 0,242) 86,5 
66 3,0 670 548 | 0,4 0,0011 289 0,82 0,246) 87,0 
71 4,0 645 550 | 0,3 0, 0008 217 0,61 0,250; 90,0 
10 6,0 588 548 | 0,5 0, "0014 184 0,52 0,253} 91,2 
75 8,0 530 548 a 141 0,40 0, 253] 92,0 
(ai 10,0 450 548 | 0,1 0,0003 125 0,35 0,255 92 ,7 
79 16,0 260 548 | — — 98 0,28 0,255} 93,4 
79—391 Bosiyx (6e3 mapa)} 548 | 0 0 37 | 0,10 | 0,255! 94,6 
100 Bo3yyx HW5 =| 550 | O 0 45 0,13 0,255) 95,9 


[Ipu NoBbIUeHHH COfepxKaHHA KHCAMOposa Jo 1% BbIgeTeHHe 371e- 
MeHTapHOH Cepbl MpekpaTHOCcb. ITO MOKHO OObACHHTS TeM, YTO B 
39THX VCHOBMAX yCKOpseTcA peakuusa (3): 


H,S + 1-0, — SO, + H,O 


Kak BHaHO 43 puc. 13, pereHepallua Napo-BO3AyWIHOH CMeCbIO 
IpoTeKaeT TakK2xKe PaBHOMEePHO, Ges MeperpeBOB, H MPHBOAHT K NOUTH 
TIOJIHOMY BbIJeJIeHHIO Cepbl 13 OTpaboTaHHOrO NOTMOTHTEMA. 

Bpblul HCMIbITaAH TAKKE PEKUM perenepallHH MOPAOTHTeEAA BOSAYLI- 
HbIM JYTbeM 6e3 NpHMeHeEHHA HHEPTHbIX fa30B MIP MOCTeMeHHOM N10- 
BbILIeHHH TeMIepaTypbl MO xOky Mpolecca c TaKHM pacueToM, 4TOObI 
CKOpOCTh peaKWHH HE MpeBblnlata yCTaHOBJIeHHOK HOPMBI, COOTBET- 
cTBylomeli o6pasopanHto SO, B KomuyectBe 10 2/m? (cm. cTp. 224). 

Xow npouecca pereHepallHn BO3qyXoM OOpa3sla OTpadoTaHHOrO 
normoTHTena Ne 13 Becom 80 e mpemctapyen Ha pre. 14. 

Kak BHJHO H3 rpaduKka, Oonee ?/s cepbl OT HCXOAHOFO COseEpKaHHA 
ee B NormoTuTese BbiqemaetTca mpuv 500°. Jinuib nocae storo, AA NOs- 
JepKaHHA 3aaHHol CKOpOCTH pereHepauHH, BO3HHKJa HeOOXOAH- 
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MOCTb B jlasibHeiiueM MOCTeNeHHOM TIOBbIMeEHHH TeMNepaTypbl AO 
550° ia nomHoro usBieveHHsA Cepbl. IIpoecc perenepalHy NpH OMH- 
CaHHOM p@KHMe Mpouled pOBHO, 6e3 MeperpeBos. 

B cnyuae npHMeHeHHaA OoNee AKTHBHbIX o6pa3loB MOroTHTelA 
nepBblii MepHow pereHepaluHH BO3AyXOM NpOTeKaeT © 3aaHHOH CKO- 
pocTbio MpH MeHee BbICO- 

Koi Temnepatype (470— 100 
480°). 

TakHM oOpa30M, B Jia- 
OopaTOpHBIX YCJIOBHAX MpH 
MaglonH BbICOTe CJIOA NOPO- 
THTeNIA, KOra werko NOL- 
JepxXUBaTb 3aaHHbIM TeM- 
nepaTypHbIn pe2XxHM, BO3- 
MOMKHO MpoBpeseHHe Mpowec- 
ca pereHepalluuH BO3,yXOM 
6e3 NPHMeHeEHHA MHEPTHOTO 


rasa. O55 50. «95.~~—«w00 









as 


Cmeneve peceHepauyuu, Vo 
» 


125 
TakoH pexKHM pereHe- | Bie OO ea , 
pallM IIPpHHLMMHabHO BOS- 490-100 
MOMKEH H B MIpOMBIILJICHHBIX Tewnepamypa, °C 
VCJOBHAX TPH HafeaKHOW  pye 14, Tnnamuka BblenenHA Cepbl H pe. 
cHCTeMe PeTyJIHPOBKH TeM- %KHM pereHepallHH MOPIOTHTeIA BO3LYXOM, 


nepatypbl HW HelipepbiBHOM 
KOHTposle 3a Cosepr%KanHem SO, B OTXONAUAX Ta3ax. 

B 93TOM Cca@yyae B HAKHHX COAX NMOPMOTHTeIA NpOwecc AOIKeH 
HATH OURHb MEMWICHHO, YTOOLI peaKUHA Pa3BHBaaCb B OCHOBHOM B 
BepXHeM Cj10e, pasorpeBalolgeMcA oO Oonee BbICOKOH TemMTepaTypbl 
3a cuer Telia peaKUHH. ; 

Ilo mepe BbIJeNeHHA Cepb! M3 BEPXHHX CNOeB NOPAOTHTENA (Ha BBI- 
xofe WYTbA) 30HA HHTEHCKBHOTO TeYeHHA peaKIlHH Ov eT MocTeneHHO 
nepeMellaTbCA MO HampaBJIeHHIO K BBOAy BO3Ayxa. 

Korda ke OTCYTCTBY€T OTBOJ Tela H HMeeTCH paSHOCTb TeEMMepatyp 
NO BBICOTE CIO, YIPABJCHHE SKZOTEPMHYECKHM MpoOlWeCccoM NpH HeOO- 
XOAMMOCTH HCKIIOUNTD Neperpes norsoTuTens 3aTpyAnserca. B 9TOM 
OTHOMICHHH PeCKOMEHOBAHHBIM BbIIe CnocoO pereHepalMH AyTbeM C 
NOCTeNeHHO MeHSIOULMMCH CoxepxKanHem KuCOpora oT 0,5 Jo 21% 
aBaseTca Oe3ycROBHO Oojee HafeKHbIM. 

TlosToMy MpakTHyeCKaH BO3MOMKHOCTH HW HAMEKHOCTH OCYINECTBIE- 
IMA pereHepalunM BO3LyXOM C TIOCTeMeHHBIM NOAbEMOM TEM[epaTyPbl 
B KPVIHbIX MaCuITaOax HyKaeTCA B MpOBepKe. 

CpolKa JaHHbIX, XApaKTePH3YIOWWHX VCHOBHA H Pe3yJbTaTbl ONH- 
CaHHBIX BbIIUe OMbITOB NO pereHepallun pada OOpa3iloB OTpaboTaHHOro 
nornotuTena No 13, mana B TaOn. 7. 

B perenepHpOBaHHbIX pH pasIMYHbIX PEKHMAX NOPMOTHTEMAX CO- 
nepxanoce 0,2—0,6% cyabpHqnoh ceppl (Tabn. 7). IIpu stom oOpa- 
30BaHHA 3HAUHTEIbHbIX KOJIMYECTB CyJIb(paTa B Tipowecce perenepallHHn 
He HaOsOaOCcb. 
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CoctaB JyTba 


— 


A30T0-BO3AyIUHad cCMeCb 
(as0T ¢ 0,5% Os) . . 


2| AsorTo-Bo3sqyuinHaan cMeCb 
(a30T ¢c 0,5% Os) . . 


3| AsoTo-Napopaax uv a3oTo- 
BOSAYWHAaA CMeCb (a30T 
Cc 2% Oz) se ROO 


4] AsoTo-BosqywHaA cMecb 
(az0oT ¢c 2% Oy)... 


j [lapo-Bo3sqyuwHaa cmecph 
Bo3nyx . 
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YcAOBUA H PeSyAbTATHI ONLITOB NO pereHepauHk NorsoTuTenen 


Hacbinvont Bec no- 
rIOTHTeJA Nepex 
pereHepanuel, 


Ke/Aa 


1 ,86 


1,82 


Bec 3arpyKeyuHoro 
NOroTHTeA, 


104 


106 


133 


79 


Bbicora cog no- 
TIOTHTe1H, 


158 


158 


154 


90 


JIHHefiHaa CKOpOCcTS 
ra30BoH cmecu, 


M/C€K 


O6beMHa CKO- 


POCTb Tra30BCOH 


cMecH, 
06/06. B 4ac 


1000 


2800 


2000 


2000 


2800 


4600 


- 


HayambHoe conep- 
*KaHHe Ovo B cMmecH, 


HMuytepspan temne- 
yPpbl, 


pat 
i & 


0,5 | 500—556 
0,5 | 548—550 
0,5 | 500-550 
2,0 | 500 - 550 
0,5 | 548—550 
21,0 | 500—550 


HepauHu 


Jachl 


AO 26,6 
102 26,1 
132 99,5 
123 29 5 
102 26,7 
119 21,0 





perene- 
pany 


S 
5 Coyep>kaHue cyJIb- 
a S HAHOH cepbl, 
= 2 % OT Beca NOrso- 
: @ THTCIA 
5 3. 
Xa fo pere-| TNocae 
aQa¢ 
re 


0,54 


0,56 


0,23 


Tabauya 7 


Pacxog Ha 
perenHepauyun 
1 m3 norjnoru- 

TEA 


a3oTa, 
THIC, 
M3 


Mapa, 
m 
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Jlanupie TaG1. 8 NMOKa3bIBaIOT, YTO IPH BCEX H3YYeHHbIX YCOBHAX 
B pereHepHPOBaHHOM MOrOTHTeNe OCTaeTCA B BHC cybpata oT 0,3 
qo 1,8% ceppl. OlHaKO pH OUMCTKe Ta3a pereHepHPOBaHHbIM NOTVO- 
THTeNeM COJepKaHHe CyIbPaTHoH cepbl B HEM CHHKAaeTCH AO NEPBO- 
HavanbHOro. B COOTBETCTBUH C AHTepaTYPHbIMH AaHHbIMH®, 9TOT PaKkT 
MO2KHO OObACHUTD BOCCTAHOBJICHHeEM Cy b*PpaTa WHHKAa Ta30M pH 400°. 


Tabauya & 
Conepxanue CytpcaTHon cephl B NOrAOTHTeNAX 


Cogepmanue cysbdaTHoH cepbl 
% OT Beca NOrsoTHuTesxA 





HaumMenopahke NOPIoTHTesA H CoctaB WyTbA 





XapaKTepHcTHKa ero COCTOAHHA AA nocae Hacbi- 
peresepallun Ao Tocvle LeHHA pereHe- 
pereHepallHu pereHepallHi pHpOBaHHOTo 
NOroTHTesiA 
a 
Ne 13, mpurotospeH B .1a- | A30To-BO3- | 0,07—-0,1 0,4—0,6 0,1 
O6opaTopHH HUH HacbilileH yuan 
cepoH MIpH OYHCTKe KOK- CME€Cb 
coporo ra3a 
Ne 2, mpuroropmeH B .1a60- To »#e 0,01 0,3 0,05 
paTOpHH MH HacbimIleH ce- 
po Np OWHCTKe KOKCO- 
Boro ra3a 
Ne 13, mpuHroroBjeH B .1a- Bo3yzyx 0,4 0,9—1,1 0,5 
GopaTopHH HH HacbillleH 
cepoH MpH OYHCTKe a30TO- 
BOLOPOAHOH CMeCH OT 
cepoyrulepona 
Ne 13, cmecb = ombiTHBIx | A30TO-BO3- 0,5 1,1—1,8 0,5—0,7 
nNapTHH [NpOMbILiieHHOrO AywnaA 
H3rOTOBJIeCHHA, HacblujeHa CMeCb 
cepoh Np OYHCTKe a30TO- 
BOMOpowHOH CMeCH OT 
cepoyreposa 
Ne 13, mpo6a u3 onmbirHon | [1apo-Bos- 0,5 1,1 G5 
NapTHu IIpOMbILIeHHOrO aywHaA 
H3POTOBJCHHA, HacCbIllleHa CMeCb 
CepOH YCKOPeHHbIM Me€TO- 
JIOM 


[lp MOBTOpHbIX pereHepaluAX HaKOMJeHHA cyibipata B Morso- 
TuTene TakoKe He HaOsmomaeTcCA, YTO BHAHO H3 CHEAYIOULHX AaHHbIXx 


(ra6n. 9). 
Ta6auya 9 


Conepxanie cybcpaTHOH Cepbl NOcAe NOBTOPHbIXx Hacbllil CHHH 


Comepwanne CcytbaTHow cepbl B NOAOTHTEeJE, % 


Bun nocsie 4-ro 

norsoTuTetAa nocae 1-ro} mocae 1-H | mocae 2-ro| mocue 2-H Cae 
B cBexKeM |rachimenua |pereHepatuH|Haciinenua |perenepanun| \TPEXEP 

HO perene- 

pHpoBaH) 


I 
Ne 13, sma6opatop- 

Horo H3roTOBe- 

HMA cow ewe “OLA 0,4 0,9—1,6| 0,4—0,5, 0,6 0,4 
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HcnbiTanve perenepHpoBaHHbix NoraoTuTesei 


Pe3yibTaTbl HCMbITaHHH pereHepHpoBaHHbIX NoranoTuTeneli (pe- 
reHepalluA NPOBOAMIaCbh MIpH 550° a30TO-BO3AYLUHOH CMeCHIO C cofep- 
*KAaHHEM KHCAOpPORa, MOCTeMeHHO H3MeHAIOWNMMCA OT 0,5 gO 21%) 

Ha MOJ€JIbHOK yCTaHOBKe MO OYHCTKE KOKCOBOrO fa3a TIPHBeeHbI B | 
mpewbiAyuem coo6ujenuu!. | 

BplulO0 MOKa3aHO, YTO CTeMeHb OUHCTKH KOKCOBOrO ra3a pereHepu- | 
POBaHHbIM MOPOTHTeNeM OH3Ka K CTEMeCHH OUHCTKH fa3a CBeKUM | 
normoTutTeiem. Beawwunna cepoemKoctn normotutena Ne 13 nocse 
perenepallHH NOHH3HIacCb Ha 2—3% OT BeCa NOPMOTHTeIA HAN Ha 
7—8% 110 CpaBHeEHHIO C CepoeMKOCTbIO CBeExKerO NOrMOTHTeNG. IIpu- 

MePHO B TOM 2Ke CTeEMeHH Nocwe perenepallMH NOHMKAeTCH H AMHaMH- | 
yeCKaH AKTHBHOCTD. | 

CepoeMKOCTb HW aKTHBHOCTb MormoTHTena Ne 2 (menee aKTHBHOFO) 

B pe€3yIbTaTe pereHepallMuH He CHHKaeTCA. | 
ia MpoBepkH CBOHCTB pereHepHpoBaHHbIx oOpa3u0B mornoTHu- | 
Tena Ne 13, NOyYeHHbIX Mp pasAHUHbIX yKa3aHHbIX BILLIE BapyaH- 
TaX Pe€KHMA perenepallHv, OOpasibl NOMBeprasucb UCNbITAaHHIO 10 
ONHCTKE A30TO-BOAOPOAHOH CMECH OT Cepoyrseposa Ha MaGopaTopHoli : 
yCTaHOBKe, ONHCaHHOl panee!. | 

Hcnbirania mpopoguaucb npn 400°, o6bemHoli ckopoctu 1000 
uv 2000 u cogepxaHuH cepoyrmepoga B raze 700—800 me/m? B nepe- 
cyeTe Ha cepy. 

Tlonyyennple B pe3ybTATe STHX HCMbITAaHHH 3HayeHUA CepOeMKo- 
CTH TIpHBexeHbI B TAG. 10. 

Kak BHAHO H3 Tab. 10, CepoemKocTh perenepHpoBaHHbIx o6pa3- 
HOB Ha 2—3% (oT BecCa MOTMOTHTeNA) HWDKe, YeM CBeEXKerO NOrMOTH- 
TEA TOH %Ke NaPTHH, YTO COBNaAaeT C YKAa3aHHBIMH BbILUe Pesy.bTa- 
TaMM MCNbITaHHH Ha KOKCOBOM ra3e. IIpuv sTomM pa3qHUHble HCMbITAaH- 
HbI€ BAPHAaHTbI PeKHMa perenepalluu MPH TemMnepatype, He NpeBbIaIo- 
wmeH 550°, qatoT npakTHyecKH OAHHAKOBBIe pe3yibTaTbl. B wactHocTn, 
BBCMeCHHe B COCTaB AYTbA B KayeCTBe HHEPTHOFO raza BOAAHOTO Napa 
HE OKA3bIBae€T BPCAHOTO BJIMAHHA Ha CBOHCTBA MOPIOTHTeAS. 

Hla OCHOBaHHH NOJYYeHHbIX AHHBIX MOXKHO CUHTAaTb OMY CTHMbIM 
Kak JoOaBseHHe BOAAHOFO Mapa K a30TY C LebiO CHHKEHUA KOHIUCH- 
TpallHH KHCAOpOAa B CMECH B TepBbI NepHoA pereHepalluu, TaK H pe- 
TeHEpallHiO WapoO-BO3AyWIHOM CMeCbio 6e3 NpHMeHeHHA a3ZoTa. 

AMHaMuka normoueHua ceppl (cM. puc. 4) TakKxKe noKa3bIBaeT, 
4TO NOFIOTHTeIb, PereHepHpPOBaHHbIH pH Temnepatype jo 550°, 
JMUb He€3HAYHTeJIbHO yCTyMaeT CBexKemy. 

TloppimeHve TemnepatTypbl mpH perenepaynHu fo 600° BpIsbIBaeT 
WabHeHiee Pe3KOe CHHXKCHHE CepOeMKOCTH H AKTHBHOCTH noro- 
THTeIA (CM. TAO. 3 HM pue. 4). 

PaspaOoTanHbili cnoco6 perenepalluH aeT BO3MOXKHOCTb MHOFO- 
KPaTHO HCNOJb30BaTb NOrsoTHTelb. JH Toro uTOObI BbINCHHTb, KaK 
MeHAIOTCH CBOHCTBa NOFIOTHTeEIA B Pe3yJbTAaTe MOBTOPHBIX pere- 
Hepaunh, oOpasen oTpabotanHoro akTuBHoro nornotutena Ne 13 
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Tabauya 10 


CepoemKocTb perenepHpoBaHHHIx norsoTuHTenen Ne 13 


CepoemMKocTb, 2 








Ne onbira Hacbinuon Bec | 
no Ta6suue XNapakTepucruKa NOrAOTuTensA NOrsiorHTessA, Ha 100 e va 1 a o6bema 
No 7 2/Aa ucx OAHOrO NOrnoTHTelA 
NOrsoTuTelA 
— CBexkHH. MOMoTHtTesb «A» . . 1,28 oo.2 425 
3 Tort »Ke, pereHepupoBaH Mapo- 


a3O0THOH H a30TO-BO3S YUIHOH 
cmMecbio (a30T c 2,0% KucAO- 
DONA) yo. Bia eee, Shes 1,34 31,0 415 


4 Tor 2Ke, pereHepHpoBaH a30TO- 
BOSAYIUHOH  CMeCbIO- TIpH 
500—550? (as0r c 2% xuc- 


yopoma) .... I , 36 30, 1 410 
~~ CBexkKHH MOMIOTHTeIb «By. , 1,64 2A 44] 
Z ToT xe, PpereHepHpoBaH a30TO- 

BO3AYUWIHOH CMeCbIO pH 550° 

(a30T c 0,5% KuCcMOpoma) . [<7 — 25,0 433 
5 Tor »Ke, pereHepHpoBaH mapo- 

BO3YWIHOH CMecbIoO NpH 550° 1,70 25,8 438 


TpexkpaTHO ofBeprasicad pereHepalwMH HU mMocmenyouleMy MHCMbI- 
TaHHlo. 

Bce pereHepalHH MpOBOAHJIHCb a30TO-BO3AYUIHOH CMeCbIO TIpH 
500°, a HCHbITaHHA B OObIMHO IIPHHATbIX HAMM YCJOBHAX OYACTKH OT 
cepoyruiepofwa. Takum o6pa3om, OHH UM TOT Ke MOFMOTHTeMb HCIBITHI- 
BaJICA B TEYeHHE YETHIPeX WHKJOB. Ha 3TOM uCHbITaHHA Obl MpeKpa- 
If€Hbl, XOTA MOFIOTHTeIb ele COXPaHAM MeXAHHYeCKylO MPOYHOCTb 
H CHOCOOHOCTh OUMMWAaTb ras. 

HM3MeHeHHA Ce€pOeMKOCTH TOTJIOTHTeIA Tocwe KaxKOH pereHepa- 
HH NIpHBeseHHI B Tad. 11. 


Ta6auya 11 


H3meHeHne CepoeMKOCTH NOPAOTHTEAA MOCNe HECKOAbKHX pereHepalHi 











NapakTepucTuka CepoemMkOcTb XapaKkTepHcTHKa CepoeMKOCcTb 

COCTOAHHA NormoTuteis | NorsoTuTesa, || COCTOAHUA NOrNOTHTeAA] NMOrsoTHTeAA, 
Ne 13 4 OT BeCa Ne 13 % OT Beca 

Caexui, sa6opatop- ToT xe, [ByKpaTHO 

HOTO H3TOTOB.1C- pereHeDpHpoBdaH- 

Hus (1-# unKaA) . 33,5 Hb (3-H WHKT) 28,0 
ToT 2Ke, OMHOKpaT- ToT Ke, TpexKpaT- 

HO pereHepHpoBaH- HO pereHepHpo- 

HbIM (2-H WHKA) , 30,3 BaHHblh = (4-H 

LK) ae Se. ae cas 26 ,6 
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TlonyueHHble JaHHble MOKA3bIBaIOT, YTO MOPIOTHTeb MOXKET MHOFO- 
KpaTHO HCHOJIb30BaTbCA, MpHyeM MOCMe KaxKMON perenepallHu cepo- 
€MKOCTb MOrOTHTeIA BOCCTaHaBsHBaeTCA Ha 9D—95% OT Hpembipy- 
WleH BeJIMUHHDbI. 


M3menenie (pPu3H4eCKHX CBOHCTB NOPJOTHTeAA B Npowecce pereHepallHhu | 


BblwIO H3y4eHO BJIHAHHE Mpouecca perenepallHH Ha (PH3HYeCKHe | 
CBOHCTBaA MOrIOTHTeA. | 

TlornotutTenb Ne 13, mpuroTOBJIAeMbIM M3 OTXONOB, COMEP2KUT OKHCh 
WHHKa, TOyYeHHY!O pa3soxwKeHHeM KapOoHaTa UHHKa pH 350°. 
V3BecTHO, 4TO TaKaA OKHCb WHHKA OONahaeT BbICOKOH AHCNEPCHOCTbIO 
H 3HAUHTeMbHO OobWeH yetbHOH noBepxHocTbio (70—80 7/2), 
yeM TOBAPHaA OKHCb UMHKA, NOJyYaeMad OKHCJICHHeEM MeTaJa Mpu 
BbICOKOH Temmepatype (12 m?/2)>§, | 

Hloka3aHo, YTO eCH BbICOKOTeEMNepaTypHaA OKHCb WHHKA TIpH 
MpOKaIHBaHHH He H3MeHAeT CBOeH CTPYKTYPbl, TO OKHCb WHHKA, NO- 
slyyaeMad pa3slowKeHvemM KapOoHaTa WHHKa pH TemnepatType 0 
350°, mocle mpokanHBaHus mpHoOperaet Oomee KpyMHONOpHCTyto 
CTPVKTYpPy, 4TO CBA3aHO C Pe3KHM YMCHbIICHHeEM YJebHOH MOBepXx- 
HOCTH®: 7. 

Tak, Harpes fo 600° ymeHbulaeT yJebHYy!0 MOBEpXHOCTb Kap6o- 
HaTHOM OKHCH WHHKa oT 76 fo 14—24 mw?/e% unu or 80 208 m?/e8. 

BecbMa BepoxTHO, UTO 3THM OOBACHAeTCA HaOsoMaemoe 3HaUH- 
TeIbHOe Mawenue adpekTHBHOCTH NorsoTHTenIA Ne 13 mocme npoKadsH- 
Banus! WAH pereHepaluu mp 600°. MowkHO AyMaTb, 4YTO MOH KeH- 

Had CEMKOCTb H AKTHBHOCTb PereHEPHPOBaHHbIX NMOFJOTHTeMeH 10 CpaB- 
HEHHIO CO CBEKHM MOFIOTHTeeM TaKxKe CBA34Ha C H3MCHEHHEM T10- 
PpHCTOH CTPYKTYpbl H YMCHbIJeCHHEM yeIbHOK MOBeEPXHOCTH. 

M3menenve (bu3u4eCKHX CBOHCTB NOTJIOTHTeA B Pe3yJIbTAaTe pe- | 
reHepauHH BHeLIHe MpOABIAeTCA B YBeMHMYCHHH HaCbINHOTO Beca | 
MaTepHawa. | 

V3meHenve HaCbInHoro Beca OOpa3la OMHOH UCXOAHOK NapTHH Mo- 
TMOTHTeIA Tocse pereHepaulvv pH pa3JM4YHOM pexKHME TIPHBeZeHO 
B TaOn. 12. 

EcaH noBblueHHe Beca OTpaOoTaHHOTO NOFIOTHTeIA MO CpaBHe- 

HHIO CO CB@XKHM OObDACHACTCA YBeJIHYCHHEM MOJICKYJAPHOTO Beca 
ZnS no cpapneunw c ZnO, To u3MeHeHHe Beca Noce perenepalluy, T. e. 
mocse O6paTHOro MpeppallleHuA CysbPUAa B OKHCb, MOKET ObITb OOBAC- 
HEHO H3M@CHEHHEM NMOPHCTOH CTPYKTYPHI. 

TIpv 3TOM, KaK BHAHO H3 TaOn. 12, MMOTHOCTh NOTIOTHTeIA, pe- 
reHepHpoBaHHoro C AoGaBKol napa mpH 550°, NoYTH paBHa MOTHOCTH 
NOPIOTHTeIA, PereHepHpOBaHHOTO MpH TOM %#e TemepaType a30ToO- 
BO3IYIUHOH CMeCbIo 6e3 Napa, H CpaBHHTeJIbHO HEMHOFO BBbILe MJIOT- 
HOCTH cBexero normoTuTena (1,34—1,36 Bmecto 1,28). Takum oOpa- 
30M, COCTaB AYTbAH IPH perenepalun He BAHAeCT Ha PH3SHUeCKHE CBOH- 

CTBa TOPIOTHTeIA; 3aTO MOBbIMIeHHe TeMNepaTypbl pereHepallun JO 
600° BbIsBalO 3HAYHTebHOe yBemH¥eHHe MoTHOCTH. HaOmogzaemoe 
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Ta6auua 12 
Bauakne pereHepauwi Ha NAOTHOCTb NOrAOTHTeAA 
HacpbinHok | Hacpinnoh 
HanMenHospanue o6pasua Bec HavmMeHoBaHHe OOpa3ila Bec 
Kea Kaela 
CBe2xKHH NOPOTHTeIb . 1,28 To Xe NOPJOTHTEJIb MOc- 
Tor Jie pereHepallH a30To- 
ae TORO SETEMG MapoBoil HW a30TO-BO3- 
poe HacbilteHHA . ]yWHOH CcMecHMH pH 
POW chk pine eae 49 DOO?” sis de teiat ose Al ESOS 
ToT ke, Moce pereHe- T 
HOH cmecbio mpH550° | = 1,34 pauwn mpu 600". . , 


M3MCHEHHE MVIOTHOCTH MOPIOTHTeA B 3aBMCHMOCTH OT yCyIOBHii pe- 
PeHepallH KaXKeTCA BO3MOKHBIM IIOCTABHTb B CBA3b C IIPHBeeCHHbIMH 
BbIIUe LAHHBIMH OO H3MCHEHHH AKTHBHOCTH NOrMOTHTeAA. 
PaccMOTpHM TakxKe JaHHble O JHCHepCHOCTH pa3JIMUHBIX o6pas3- 
HOB NOTIOTHTEIA, BbIYHCJIGHHbIe Ha OCHOBE PeHTreHOCTpyKTYpHOro 
uccwleqoBaHHA* (Ta6s. 13). 
Tab6auya 13 


AlucnepcHocth nw CepoemKOcTb o6pa3y0B normoTuTeasn 





CepoemkocTbh o6pa3Lo0B 
Alucnepcnoctb | (KOmHYeCTBO Nors0- 


Haumenosanne gorvioTuTenn R WeHHOH cepbl, B % OT 
Beca HCXOZHOrO 
o6pa3ia) 


5 ne 


Cpexuhe OO6pa3ubl NOTIOTHTeEA 


Ne 13 ! 187 30, 1 
No 12 | 187 21°] 
Ne 2 348 22° 4 


PereHhepupoBaHH ble 0O6pa3 ub 


Ne 13, pereHepHposaH npn 550° a30To-Bo3y yul- 300 30,7 

_ HOH CMecbto 

To xe, pereHepHpoBaH nNapo-BO3qyUIHOH CcMecbIO 300 31,0 
mpuH 550° | 

To Ke, pereHepHpoBaH a30T0-BO3TyWHO CMecHIO 300 24,3 
npxH 600° 

N22, pereHepHpopaH mpH 550° azoTo-Bo3qyul- 295 Ze32 


HOH CMeCbIO 


Kak BHAHO H3 TaOAMUbI 13, aKTHBHBIM NMormoTuTenb Ne 13, umer- 
WMH cepoemMkocTb 30%, oOTMM¥aeTCH MeHbIUHMH pa3MepamH KDH- 


* Pa6ota BbINOTHAAaCh Hay4uHbIM coTpyguHkom B. I. JliogKoscexol. 
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oO 10) 
cramauta (187 A) no cpapHenut ¢ moroTuTesem Ne 2 (348 A), umeio- 
LMM CepoeMKocTb 22%. Mpu 3ToM MapaMeTpbl KPHCTaWIMYeCKON pe- 
IIe€TKH B OOOHX CJyYaAX OAMHAKOBBI. 

Perenepaina normoTuteseH Ne 13 MpHBOAMT K YMeHbIICHHIO 2H- 
oO 


cnepcHocTH 3epHa MO CpaBHeHHio C HCXOAHbIM OOpasuom (300 A BMmecTo 
° 


187 A). Untepecuo, uTo pereHepupoBaHHbii NorsoTHTeb Ne 2 umeet 
IIpHMepHO Te 2%Ke pa3Mepbl KpHCTaIMTa, YTO H pereHepHpOBaHHbi 
norsioTHTesb Ne 13, T. €. B ITOM CJly¥Uae MPOHCXOANT PocT ANCHepcHo- 


O (e) 

CTH TO CpaBHeHHio C MCXOAHIM MordoTHTenem (295 A BMecto 348 A). 

OnMHakoBad JAMCMepCHOCTh pa3HbIX PereHePHPOBaHHbIxX MNMOPO- 
THTenel, MOBHAJHMOMy, CBA3aHa C TeM, 4TO B OOOHX CJIyYaax BTO- 
puuno ZnO nosyuaeTca OKHCEHHEM CyJIbPpHa pH OAMHAKOBOM TeM- 
nepaTypHOM pexKHMe pereHepallnl. 

Uccneqopanne oTpa6oTaHupix nornoTuTeseH No 2 u No 13 noKka3a- 
NO, UTO B OOOHX CYYAAX OHH COCTOAT H3 H3BECTHDIX ABYX KPHCTaJ- 
MYeCKUX MOLHDUKALMH Cybbusa WHHKAa—BWOpLHTa HW Cibanepnta C 


o 
pa3sMepaMH KPHCTaJJIHTOB COOTBeETCTBEHHO 375 H 325 A. 

Bce oTMeueHHbIe BbILUe (PaKTb! COPAaCylOTCA C JIMTepaTYPHbIMH laH- 
HbIMH H MOATBEP2XKMLalwoT MpeANOOKeHHE O TOM, UTO MOHWKEHHE AKTHB- 
HOCTH B pe3yJIbTaTe pereHepallHH CBA3aHO C H3MCHEHHEM CTPYKTYPbI 
NOPJIOTHTeA. 

Buecte c TeM H3 TaOn. 13 BHAHO, YTO OMHOSHAYHOH 3aABHCHMOCTH 
M@XKLY CEPOeEMKOCTHIO HW AHCNeEPCHOCTbIO OKHCH IHHKa HE CyMleCTBYeT. 
Tak, Hampumep, NormoTutestb Ne 12, HMerouIHH Ty Ke AMCMEpCHOCTD, 
uTO H HormoTuTetb Ne 13, o6manaeT CepoemKocTbIo Ha 50% MeHbUe. 
PereHepHpOBaHHble MOMIOTHTEIH TaKKe CYIWIECTBEHHO OTJHYAaOTCA 
NO Ce€pOeMKOCTH TIpH OAHHAKOBOH AHCMepCHOCcTH. 

TakuM o6pa3oM, CYIIeCTBeHHOe pacxO*KAeCHHe BeEHYHHbI CepoeM- 
KOCTH Ppa3JIHUHbIX OOpa3llOB OKHCH WHHKA, TIOBHAMMOMY, Heb3A OO'b- ! 
SACHUTb TOJbKO pa3JIH4HeM HX CTPYKTYPbl, XOTA YMeHbINeHHE CTENCHH 
AMCMepCHOCTH MOKET BbISbIBATh MOHHKCHHE AKTHBHOCTH MOPJIOTH- 
TEJA. 


BbiBoybl 


Pa3pa6oTan mpoctol cnoco6 pereHepauwHu OTpadoTaHHbIxX NOTO™ 
TUTeNeH Ha OCHOBe OKHCH LMHKA, OOeCMeYMBaIOMIHH MpaKTHYeCKH IMOI- 
HOe BbIJeJIeEHHe Cepbl H BOZ3MOMKHOCTh MOBTOPHOFO NPHMeCHeEHHA NOYJIO- 
THTeIeH. 

Tlocne KaxkOH pereHepallHH CepOeMKOCTb H AKTHBHOCTb HMOroTH- 
Ten BOCCTaHaBHNBaeTCH Ha 9D—95%. 

Ha oOCHOBaHHH pe3ybTaTOB MpOBeJeHHbIX HCC1eLOBaHHH PeKO- 
MeHAYeMbIH cmocoO pereHepallHH OTpaOoTaHHOrO MNOPOTHTeIA Xa- 
pakTepH3yeTcaA CJIeLYIOWIHM: 

' |, Perenepaiua mpoBogutca oKHcaeHHem ZnS B ZnO CMeCbIO BO3- 
jyxa C HHepTHBIM ra30M B HHTepBane temnepatyp 500—550° mpx 
oObeMHOH CKOpocTH He MeHee 500—1000 06/00. B uac. 
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Ileperpes spe 550° BeweT K MOHHKEHHIO CEPpOEMKOCTH NOTOTH- 
TOMA. 

2. OTpaOoTaHHbIh MOPAOTHTeIb BHAYae BECbMa 3HEPFHUHO B3ak- 
MOMeHCTBYeT C KHCJIOPOJOM, HO TIO Mepe BbIZeJIEHHA CePpbl CKOPOCTb 
peakWHH MIpH MpounX MOCTOAHHBIX yCOBHAX 3amefssneTcA. [ostomy 
B Tl€pBbId NepHod perenepalluv, BO H30exKaHHe MeperpeBa BbILeNAIO- 
WLCHCA TeMJIOTOH peakWHH, HeEOOXOAHMO IIPHHHMAaTb MEPpbI [VIA 3amej- 
HHA CKOPOCTH Hpowecca, Tora KaK BO BTOPOH nepHos (Mocwe BBI- 
jleneHHA TipHMepHoO Oomee 50% cepbl) HyYKHO YCKOPHTb peaklHb. 

Ira 3ajaua pelaeTca MyTeM OrpaHHyeHHA HW MOCTeMeHHOrO NOBbI- 
WICHHA COJepKaHHA KUCMOPOAa B AYTbe, 4 TaKwKe H3MCHEHHEM TeM- 
nepatypbl B npesenax 500—550°. 3apepurenne mpouecca perenepa- 
LH MOPMOTHTeIA BOSAYXOM pH 550° o6ecneynBaeT AOCTATOUHY10 110.1- 
HOTY BbIJeIeHHA Cepbl. 

3. B cBa3v C TeM, YTO CKOPOCTbh TIpPOLecca BbIAeIeCHHA Cepbi 3aBH- 
CHT He TOJIbKO OT KOHILCHTpaluH KHCIOpOosa B faze H TeMepaTypbl, 
HO HW OT CBOHCTB HOrAOTHTeA, KOTOPble B 34BHCHMOCTH OT yCJIOBHH 
H3FOTOBJIGHHA H paOOTbI MOrYT MCHATHCA, He MpeCTaBAeCTCA BO3MOX- 
HbIM PCKOMCHAOBATb CTaHAapTHbI pexHM pereHepalluH, T. ©. TBEPAoe 
paclivcaHHe H3MCHeEHHA TeMIlepaTypbl HW COcTaBa AYTbA. 

IIpu npopexenun perenepauHu CuleqyeT PyYKOBOACTBOBATbCA H3J10- 
*KCHHBIMH 3€Cb MOJOKCHHAMH, KOTOpble OOeCNeYHBaWOT HAaeKHOCTb 
u acptPeKTHBHOCTh TIpowecca. 

4. Tlo nanOomee HAaMexKHOMY Pe@XKUMY, T4paHTHPYIOWLeMYy OT Mepe- 
rpespa MOPrlOTHTeIA, PeKOMeHAyeTCH HaUHHATb pereHepalluio pH 
cofepxKanuun 0,5° KHCOpoqa B AYTbe HM MOCTeEMeHHO MOBBILMATb 
KOHUEHTpalHio KHCTOpola AA NoLmepKanHA NOCTOAHHOH CKOpOCTH 
BbIleneHua cepbl. [IpH STOM CKOPOCTb peaKUHH HW COOTBETCTBEHHO KO- 
JUYeCTBO BbIAeAIOULErOCcA Tela JIMMHTHpyeTCA COMepxKaHHeM KHC- 
JopoLa. 

5. [pu orcyTcTBui a30Ta C TAKHM MaJIbIM COMEpKAHHEM KHCOPOMa 
BO3MOXKHbI Ba cmocoba perenepallnH: 

a) cOfepKaHHe KHCIOpOAa B AYTbe B HavabHbIM MepHoy perene- 
pallu CHHKaeTCA HOOABKOH COOTBETCTBEHHOFO KOJIHYECTBA BOAAHOTO 
napa; 

6) peKOMeHAyeTCH HAaYHHATb pereHepallHtO HMEIOWLHMCA a30TOM 
(pH MMHHMMaJIbHOH Temmepatype, KOTOpad oOecneyHBaeT CKOPOCTb 
DeaKILMH, COOTBETCTBYIOILYIO pacxody 0,5% KHCOpoAa HU cosep- 
*kaHHto SO, B oTxogamnx ra3ax 10 e/m*® (van 5 e/m* B pacueTe Ha 
cepy). 

B nepsplii nepHow ceqyeT NOAepKUBaTb YKa3aHHYIO CKOPOCTb 
BbIeIeCHHA Cepbl MyTeM MOCTeNeHHOrO yBeMYeHHA TeMMepaTypbI Mpo- 
uecca No 530—540°. Bo Bropow nepHog, Kora Np OCTHKeEHHH yKa- 
3aHHOH TeMMepaTypbl CKOPOCTbh Mmpowecca HauHeT NafaTb, ceqyet 
MOCTeENeCHHO YBEAHYHBATb KOHUCHTPalHlO KHCOpoOa B a30TO-BO3sYIL- 
Holt CMeCH, MOAep2xKHBad TY Ke CKOpOcTb OOpasoBaHHA SO, M0 ana- 
JIM3Y OTXOAAULHX Ta30B. Perenepaluio, Kak UH B MpeAbIAyMem Culyyae, 
3AKAHUMBAIOT TOKOM BO3AyXa TpH Temnepatype 550°. 
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6. Korga HCTOUHHK a30TA OTCYTCTBYeT, pereHepalluA MOXKET IIpO- 
BOJUTbCA MapO-BO3AYWIHOH CMeCbIO, ITOT cnOCcoO HuMeeT TO NpeHMyle- 
CTBO, UTO B N€pBbI MepHOA, KOra BbIAeAeTCH OCHOBHOe KOJIMYCCTBO 
cepbl, OObeM OTXOAAMIHX Fa30B 3a CYUCT KOHJCHCAILHH Napa 3HaynTeb- 
HO cCOKpamaeTca. 

7. PereyepaluA MOKeT NPOBOAHTBCA Tak>Ke H BO3AYXOM G6e3 pa3- 
OaBJICHHA HHEPTHbIM Ta30M TIpH MOCTeNeCHHOM NOBbILeCHHH TemMiepa- 
Typbl oT 460—500 yo 550° c TakuM pacyueToM, 4TOObI KOIHUeCTBO 
o6pa3yromeroca SO, He npespiuano 10 2/3. 

BBHAY TpYAHOCTH OCYIIECTBICHHA TOUHOH peryJIHpOBKH Temme- 
paTypbl B MPOMbHIWJICHHbIX YCJIOBHAX, 3TOT PEXKUM ABJIACTCA MeHee 
Hae@>*KHbIM H HyKaeTcCH B NpoBepKe. 
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HT, CAPHLUBHJIH, Karo. xum. xayk 9. A. 3E/IBBEHCKHH 


OUHCTKA FA3SOB OT OPFAHHYECKHX CEPHHCTbIX 
COEXHHEHHH AKTHBHPOBAHHbIMH 
rJIMHAMM MECTOPOKAEHHH TPY3HHCKOHM CCP 


OHHM H3 BO3MOXKHbIX HyTeH OYHCTKH Fa30B OT OPpraHHyeCKHX cep- 
HHCTbIX COCAHHEHHH ABJIACTCA AXCOPOWUHOHHbIM MeTO, OCHOBAaHHbI 
Ha (PH3HYeCKOM NOPOUEHHH NapoOB CepHHCTHIX COeEAMHEHHH H3 MOTO- 
Ka [a3a MOPHCTbIM TBEPJbIM TeJIOM (aycopOeHToM). Pa6ota no 3sTOMy 
MeTOLY MpOH3BOLZMTCA Mp OObIKHOBeHHOKH Temnepatype, Tora Kak 
Apyrue Cmoco6bl OYHCTKH ©a30B OT OpraHH¥eCKHX CepHHCTHIX CoeqH- 
HeEHHM (KaTaNMTHYeCKHH, NOMIOTHTeIbHbI) Tpe6yloT NosorpeBa raza 
no 200° u Bpmue. 

B KayecTBe HanOomee acdeKTHBHOrO afcop6enTa Obl mpesoxKeH 
AKTHBHPOBaHHbIn = yroub!. 

VispecTHo, 4TO B HePTAHOH, MHULEBOH HM HEKOTOPHIX ApPyrHx OT- 
pacIAHX MPOMbIIJeHHOCTH B KayecTBe afcopOeHTOB ycnellHO MpHMe- 
HAIOTCA TIPHPOAHble H AKTHBHPOBaHHble OTOeIMBAaIOULHe HHI. To- 
3TOMY MpesCTaBIANO OoONbIIOH HHTepeC BbIACHHTb BO3MOKHOCTb 
IIPHMeCHEHHA AHAJIO‘MYHBIX JeWIeBbIX MATePHaJOB IJIN OUHCTKH La3oB. 
Hu B OTeyeCTBEHHOH, HH B 3apyOexKHOH JHTepatType STOT BONpoc TO 
moceqHerO BPeCMeHH He NMOJIY4H.A OCBeLICHHA. 

B HaCTOAUIeM COOOWIEHHH KpaTKO H3/1araloTCA OCHOBHbIe pe3y.b- 
TaTbI JaO6OpaTOpHOrO HCCEAOBaHHA AaNCOPpOUHOHHOM OUHCTKH 1ra30B 
OT OpraHH¥eCKHX CePHHCTbIX COCAHHEHHH AKTHUBHPOBaHHbIMH TVH- 
HaMH MeCTOpoxKAZeHHH Tpy3nucxoh CCP. 

IleppoHayasibHo B KavyecTBe afcopOeHTOB ObINIM HCNbITaHbI He- 
CKOJIbKO OOpa3su0B CyOOCHTOHHTOBBIX THH, H3 KOTOPbIX HaHJYULWHMH 
OKa3aJIMCb @KTHBHPOBAHHble ACKAHIVJIHMH (ACKaHHT) H ryMOpHH, C KO- 
TOPbIMH MH NPOBOAHIHCb JlatbHeHuiMe uccnefoBpaHua. TymM6pun u 
aCKaHIVIHMH MO CBO@My XHMHYeECKOMY HM MHHepaJIOrMyecKOMy COCTaBy 
MaJlO OTJIHYAaIOTCA APV" OT Apyra. OHH NpescTaBAAIOT coOoH accolna- 
ILHH TJIMHHCTbIX MHHepaslOB, KOTOPbIe B OCHOBHOM COCTOAT H3 MOHT- 
MOPHJJIOHHTa. ITH PIHHbI OOpa3zs0BaNHCb H3 H3BePXEeHHbIX MOpOL UH 
BYJKAHHYeCKHX MeNJOB B pe3YJIbTATe BbIBETPHBAHHA HW pa3Jio- 
*KeHHA?, 

OyjHako ryMOpHH MpescTaBaAeT mpoxyKT Sonee ray6oKoro u3Me- 
He€HHA, YM ACKAHTVIHH, WH MO STOH NpHYHHe TO CBOHM afcopOlHoH- 
HbIM CBOHCTBAM 3HaYHTeIbHO MpeBOCXOANT rab! ACKaHCKOrO MeCTO- 
pomkqenHAa. CopOuHOHHble CBOHCTBa aCKaHIJIHHa, a TaKXKe HH3KOKa- 
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YeCTBEHHBIX OOpa3ll0oB TyMOpHHa MOXKHO 3HaUHTeIbHO NMOBbICHTb | 
o6pa6oTKoll HX MHHEpaJIbHBIMM KHCJIOTaMH (aKTHBALLHA). 

Hamu Obl onpeseeHbl (PH3HKO-MeXaHHYeCKHE CBOHCTBA HECKOWJIb- 

KUX OOpa3llOB AKTHBHPOBaHHbIX [IMH, HCCefoBaHa CTaTHKa H H- 
HaMHKa IIpouecca afcopOunu cepoyrmeposa u THOdeHa H3 TasoBoro 
floToKa H pa3pa6oTaH MeTOA perenHepaluH OTpadoTanHbIx CopOeHTos. 

Hsyyuenve aXcopOuHOHHOrO MeTOfa OUHCTKH Fa30B MPOBOAMAOCb | 
C CepoyrsepoOM H THOEHOM, ABJAIOULMMHCA OCHOBHBIMH KOMMOHEH- : 
TaMH OPfaHHyecKOH Cepbl NPOMbILWJICHHbIX Ta3oB. 

XoTa cosepxKanuve THoeHa B ra3ax OObIMHO HEBEJIHKO, HO yfase- | 

Hwe ero JPYrHMH MeTOAaMH 3aTpyAHeHO BCJeycTBHe yCTOMYHBOCTH 
qHotbeHa KaK K TepMH¥eECKOMY, TaK HK XHMHYCCKOMY BO3eHCTBHSAM. 
C apyroit cTopoub, du3suyeckHe CBOHCTBa THOeHa—OTHOCHTEbHO 
BbICOKHe TeMNepaTypa KHICHHA WH MOJIEKYJIAPHbIM BeC—OOyCJOBIH- 
BalOT ero CHOCOGHOCTb K TlepexOAy B KOHJCHCHPOBaHHOe COCTOAHHE. 
[lostomy OYKCTKY ra30B OT THOeHa WeecooOpa3HoO BeCTH COpOlHoH- 
HbIMH MeTOJaMH. 

Msyuenve afcopOuHoHHOH OYMCTKH fa3a OT Cepoyrviepowa H THO- 
(beHa AKTHBHPOBAHHbIMA TVIMHaMH MPOH3BOMHOCb AHHAMHYeCKHM 
MeTOJOM Ha yCTaHOBKe, CxeMa KOTOpOH mpescTaBseHa Ha pxe. |. 

[a3, colepxkamul napbl afcopOupyemoro BeLlecTBa, MpoxoAHd 
MOCJIeLOBATeJIbHO Yepes 4 TPyOKH, 3aNOJ/IHeHHbIe acopOeHTOM CjI0eM 
no 10 cvB Kaxyon. Jlannpre ananv30B mpo6 rasa, OTOHpaeMbIxX Yepe3s 
H3BeCTHbI€ NPOMEXYTKH Bpemenu Tocse 1-H, 2-H, 3-H Hu 4-H TpyOoK 
xapakTepH30BaH AHHaMHKy agcopOunn. IlepBat mo xofy rasa 
TpyOKa JOBOAMMACh AO HACbILNEHHA, MOCTe Gro OTKMOYaaCb OT CH- 
CTeMbI H B3BelIHBaslacb. Ilo yBemnyenuio Beca TpyOKH onpese AH 
KONMHYeCTBO afcopOHpoBaHHOrO BelleCTBA. 

Pa6ouuM 1Ta30M, B KOTOPbIH HCKYCCTBEHHO BBOAMJIHCb Tapbl 
OpraHHyeCKHX Ce@PHHCTbIX COCAMHEHHH, CY BO3AYX. AuasIuTH- 
yeCKOe ONpPeMeIeHHe CePHHCTHIX COCAHHEHHH B raze MpOW3BOAKMOCb 
KOJIOPHMETpHYeCKHMH MeTOZaMH. 

KoulopuMetTpwyeckoe onpefelienue cepoyriepofa OCHOBaHO Ha 
peaKUHH M@KLY AH3ITHAMHHOM HM CepoyrviepoOM B CMMPTOBOM pac- : 
TBOpe B IIPHCyYTCTBHH YKCYCHOKHCIOM Mea C OOpasoBaHHeM MeHOK | 
COM MeCHTAMeTHJICHAHTHOKapOaMHHOBOH KHCJIOTHI, OKPallue€HHOH B | 
KOPHUHeBLI WBer®. . | 

Mero KoMOpHMeTpHYeCcKOro onpesesenusa THOeHa OasupyeTca HA | 
NOAVYCHHH OKPalleHHOTO B CHHHM WBeT pacTBOpa HHAOPeHUHa, 06- . 
pa3Vviollerocad Mp B3aHMOAeHCTBHM H3aTHHA HK THO(eHa B KOHUEHTPH- 
poBaHHOn cepHow KuCcuOTe?. 

Jlaa yayqweHuna aCopOUHOHHBIX CBOKCTB PIHH MOCMe€AHHE akTH- ; 
BHpOBaIHCh OOpa6oTKoH 25%-Ho CepHOH KHCAOTOH MIpH 100° B Te- 
yenue 5 yac. AKTHBMPOBaHHad PIMHA, OTMbITAA OT KHCMOTBI, TAaOMeTH- 
pOBalaCh Ha PYYHOM Mpecce, MOSBONAIOMIEM H3MEPATbh WaBJeHHE Ta - 
JICTHPOBaHHA?. 

XapakTepHcTHKa (u3HKO-MeXaHHYeCKHX CBOHCTB  HCIIbITaHHbIX 
copOeHToB mpexcTaBiena B Tad. 1. 
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Bammocpepy 





Puc. |, Cxema na6oparopHo ycraHoBKn: 
!—6ydepuaa CKJIAHKA; 2—MauocTaT; 3—KONONKH Cc CcHAMKarejem; 4—peometp; 5—U-o6pa3Haa tTpy6Ka; 6—nHacbITHTeWb: 
#--TePpMOCTAT; 8—-CMECHTCMb Fa3OB; 9-—NOrMOTHTebHbIe CKJIAHKH} /0—acnupatTop; 1/—matiometp; 12—TepMOCTAT} 13 —xon0- 
AKTbHHK; /4—AHHaMHyecKHe TPy6KH, 
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Tabauya 1 
@y3vko-MeXaHHYeCKHE CBONCTBA HEKOTOPLIX OOpasuOB COpbeHTOB 


ng apn 


JlaBslenve Kaw yuni- | AcruHupii TlpouHoctTp 
HaumeHosaline mpH Ta6vie- Hacbin How | cg ynenbp- | yebubitt Tlopu- (ocTaTOK 
cop6eHTa THPOBAHHH, Bey HbIH Bec, BEC, cTOCTb, | Ha cuTe*) 
Ke/icm2 Ke/A Kel A Kea vo % 


AKTHBHPOBaHHbIH ac- 
KaHrJIHH (aCKaHHT) 


MeCTOpOKAeHHA 

ING: Se io. nt ss 625 0,67 1,35 2,58 47,8 — 
AKTHBHpOBaHHbIi ac- 

KaHTVIMH = M@CTO- 

pogenna Ne 2 . 625 0,61 1,28 2,18 41,1 — 


AKTHBHPOBaHHbIM ac- 
KaHrIHH = MeCTO- 


poxneHna Ne 3. §25 0,44 0,93 1,94 52,3 92 2 
TO ORE: eis ace a 937 — 0,96 1,96 51,! 94,7 
TO KOs). se a oe] 280 — 1,38 1,87 26,2 97,3 
EctecTBeHHbld =ryM- 

OpHH ..... . — 0,75 1,47 2,60 43,3 — 
AKTHBXpOBaHHbli 

ryM6pHH .... 625 0,44 0,81 2,05 60 ,6 94,3 
TO: KO! he we 937 — 0,87 2,10 58,7 96 , 0 
TO UIRO 6 eck a ey 1250 — 1,32 1,95 30,9 98,5 


* OctaToK Ha cuTe c oTBepcTHHMH | MM Tove CTaHAapTHOFO HCMbITaHHA Ha HCTHPABHC B % 
OT Beca OOpa3ita NPHHAT yCJOBHO AA XapaKTePHCTHKH MpOYHOCTH, 


3 ta6n. BHAHO, YTO yBeNMUeHHe AaBeHHA pH TaOeTHpOBa- 
HHM MIPHBOAUT K YMCHDbLUeCHHIO MOpHCTOCTH, XOTA H NOBbILAeT MPOu- 
HOCTb cop6eHToB. JlanbHehMe CpaBHUTeJIbHbIC HCMbITAHHA oOpa3slos, 
cTraOJI€THPOBaHHBIX pH pa3sJIH4HOM AaBIeHHH, NOKa3zaiH, YTO YMCHB- 
IN€HHE MOPHCTOCTH NpHBOAMT K NOHHKEHHIO EMKOCTH cop6eHToB m0 
THoeHy W cepoyruepogy (TaO. 2). 

Tabauya 2 
BausHve NOpHcTOCTH aKTHBHPOBaHHbIx ryMOpuHHa H acKaHrJnHa Ha HX CepOeCMKOCTb 

(Temnepatypa 20°, KoHUeHTpalluA THOeHa B raze 200 m2/m’, KOHILCHTPalknA 

cepoyrviepona B raze 500 me/m) 


i 
AKTHBYpOBaHHBIA ackaHrauy | AKTHBHposaHHbih ryMOpun 
J\aBaenve Mp | __ Set aes J ee ee 








HanMeHoBaHHe Ta6jeTHpo- 
aycop6upyemoro BaHHh, Ce€pOeMKOCTb, MOpucTOcTb cepOeMKOCTh, 
BeulecTBa Ke/cm2 % OT Beca , : % OT Beca TOpuCcTOcTb 
cop6enta cop6eHTa 
A 
Cepoyraepor 1260 0,58 26,2 0,73 30,9 
» 937 0,96 G1, k 1,18 58,7 
» 625 1,14 52,3 1,34 60,6 
Tuoex 1250 0,71 26,2 1,09 30,9 
» 937 L,F2. : 51,1 1,66 58,7 
» 625 1,29 52,0 1,70 60,6 


TlosTomMy B laibHeHWHX HCCMeOBAaHHAX NOMb3OBAJMCb cop6ex- 
TaMV, CTaOJeTHPOBAHHBIMM MO AapseHuem 625 Ke/cm*®, Ta6neTupo- 
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BaHHe Mph Oowee HH3KOM aBAeHHH aBano HemocTaTOUHO NpouHbli 
MaTepHai. 8 
_ Uccneqopanua cratuku v AMHaMHKH agcopOunH THO*eHa H Cepo- 
yruepowa NMpOBOAHAMCh C ByMa oOpa3suamu cop6eHTop—aKTHBHpoO- 
BaHHbIMH TYMOPHHOM HM aCKaHIIHHOM MeCTOpomeHHA Ne 3, noKagap- 
IIMMH HavOO/bIUyYIO CepoeMKOCTh mIpH OTOOPOUHDIX MCIbITaHHAX. 
EMKOCTb (CTaTHYeCKaH aKTHBHOCTb) AKTHBUPOBaHHBIX ryMOpHHa 4 
ACKAHTIHHa ONpeseeHa B WHTepBale KOHUeHTpalH Cepoyrsepona 
B ra3e oT 200 go 700 me/m, THopena—ort 50 m0 200 me/m?3. 

| BeiOpaHHble MHTepBaIbI KOHIeHTPalui OXBATHIBAIOT BO3MOxKHOe 
COM€pKaHHEe JTHX BEWLECTB B MPOMBILLIVJICHHBIX ragax. 





~ 77 . 
= / S17 
g 
& 8 
Sg 1 y 15 
S& AS 
8 SS 13 
so 8s" 
By 
SS Re 
. x 
RS i SS 
S§ S8 09 
| Rx ax 
s 8” 97 
= Ss. 
3 > 
NO @7 S OF 
IO 100 150 200 ‘ 200 300 400 300 600 700 
Monyuernmpauua muogerna 6 Konuermpayua cepoyenepoda 8 
2058 C r8/93 | 2038 6, Mb for9 
Puc. 2. Hsorepmpr agcop6unn cepo- Puc. 3, Vsorepmet agcop6unn THoena: 
yriepofa: {—aKTHBHpoBaHHbit ryMOpuu; 2— &@K THBHPOB&aH- 
{—akTHBHpOBaHHbI ryMO6pHy; 2—aKruBupo- HbI aCK AHHH, 


BaHHbIK acKaHranan. 


PesybTaTbl ompelkeneHua emMKOCTH AKTHBUPOBaHHbIX ryMOpuHa 
H aCKaHTviHHa 10 Cepoyrueposy u THopeny mpu 20° npexcTapmeHb Ha 
puc. 2—5 B BHJe H30TepM agcop6unu. 

.Benwunna aycop6uun Ha AKTHBHPOBaHHOM YryMOpHHe 3aMeTHO 
OoJbule, YEM Ha AKTHBHPOBaHHOM acKaHraune. ILna CpaBHeHHA Be- 
AHUMHbI alCopOunH THO*eHa UH Cepoyrvieposa Ha puc. 44 5 BbIpaKeHbl 
B MHJIJIHMOAX Ha TpaMM afcopOenta. Kak BHAHO H3 STHX PHCYHKOB, 
B OOaCTH MAJIbIX KOHIeHTpaLHH, THOeH acopOupyetca syuue, vem 
cepoyrulepog. 

Tonyyenuble LaHHble MOryT ObITD MpeACTaBAeHbI CTeENeHHBIM ypaB- 
HeHHeEM BHJla 


Qa = RC!in (1) 


rye d—BeHynHa alcopOunH B % OT Beca cop6eHTA: 
C—KOHUeHTpalna ancop6upyemoro semectaa B ra3e, me/m?. 
IlyHkTHpHble KpuBble Ha puc. 2 nu 3 npoBenensi no yPaBHeHHW (1). 
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CnviouwiHble KpHBble Ha TeX Ke PHCYHKaX OTBeYalOT H30TepMe 
JI3HrMiopa: 
A n0G 
a ee oe (2) 
1+ 6C 


Kak BHZHO 3 pHCyHKOB, 06a BHAA ypaBHeHHH MIpHroAHb! AA 
HHTeploAWHH C TOUHOCTbIO, AOCTATOUHOH B TEXHHYCCKHX pacueTax. 





RS 

QP 422 S 

gs 42 <8 ; 

s Aad 8S : 

SS N06 SLi, 

SOV SES 

8 S897 SSG, 

SP (01274 5678 ID x® 

§ 8 Honyermpauua muo@eva ust Cepdy2efe- S 8 40 2035040 5,0 60 20 8,0 9,0 16,0 
“ws pota 8 2ase lM M/sq3 & Aonuenmpagua, muopena usu cepoyenepooa 

S 6 2a3e CM M/ms 


Puc. 4. CpapHenve agcop6uuu THopena Puc. 5. CpaBHenue agcopOuHH Tuopena 
H Cepoyriepofla AKTHBHpOBaHHbIM ryMO6pH- 4H Cepoyriepofa AKTHBHPOBaHHbIM aCKaH- 


HOM: TAMHOM: 
{—us0TepMa agcop6qHH THOdeHa; 2-—H30TepMa {--u30TepmMa aycop6unu THOdbeHa; 2--H30TeEpMa 
aycop6uHu cepoyrviepoga. afcop6uyuu cepoyrviepoga. 


3HaueHHa KOHCTaHT ypaBHeunit (1) u (2) npHBegeHbi B Tab. 3. 








Tabauya 3 
3HayeHHaA KOHCTaHT ypaBHeHHii H30TepMbI aycop6unH ApH Temnepatype 20°C 
~ ee eee AKTHBHPOBaHHbIA PYMOPHH AKTUBHPOBaHHbIH acKaHrJlH 
i geceenen cepoyraepod | THOeH cepoyramepog THOteH 
J K 0, 1440 0, 3327 0, 0623 0, 1550 
I/n 0, 359 0,309 0,466 0,40 
Z b 0,0025 0, 0156 (}, 00209 0, 01112 
Qn 2,44 229 2,19 1,85 


Jlna BbIACHeHHA BAWAHHA TeMMepaTypbl Ha CEMKOCTb COpOeHToOB 0 
THOeHY H Cepoyruepogxy MpoBoAWAKCe onbiTE MpH 10, 20, 30 Hn 50”, 
pe3yJIbTaTbl KOTOPbIX mpeACTaBAeHbI Ha prc. 6 u 7. M3 pucyHKoB BHA- 
HO, UTO KOJIHUECTBO ALCOPOUPOBAaHHbIX CEPHACTHIX COCAHHEHHH Pe3KO 
yMeHbUUaeTCA C MOBbIUeHHeM TemnepatypbI. Ilo TemnepaTypHOH 3a- 
BUCHMOCTH Ob paCC4HTaHbI TeMJIOTb! afCOpOWuMH, KOTOpbIe AA 
AKTMBHPOBaHHbIX FyMOpHHa HW ACKAHPVIMHa OKA3ANCb OM3KH MexKTY 
co6of. Tensota afcop6unH THOeHa aKTHBUPOBaHHbIMH COpOeHTaMH 
B CpeqHem pasHa 4560 Kka“/moao, a TenmoTa ancopOunH Cepoyrsepo- 
ma coctapaset 2970 Kaa/moAb. 

Jlia BbIACHCHHA BAWAHHA BUAKHOCTH Ha Mpowecc OYHCTKH La3a 
AKTHBHPOB@HHbIMH TAIMHaMH ObIIH MOCTaBJeHbI OMbITbI C ra30M, pes 
BAPHTCJIbHO YB/1aKHEHHBIM AO OTHOCUTEBHON BAaxKHOCTH 40, 60, 80%. 
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IIpouecc agcopOunu cepoyruepoga u THOteHa H3 BaKHOrO raza 
npotekas cnefxyioulu4M O6pa3om. B Hayane onbiTa nepBbIMH CIOAMH 
cop6eHTa norsjowaiacbh Bilara, a nocmeayiouwe COH 3a,epKHBadH 
cepHucTbIe coequHeHHA. Ho B JambHewemM :pouT afcopOunH Baru 
MepeMellaJICA BCE aJIblUe MO BbICOTe CJION, BbITeCHAH aCopOupoBan- 
Hbl€ CEpHHCTbIe CoeMHHEHHA. B pesyabTaTe 3TOFO KOHLeEHTpauHA cep- 
HHCTbIX COCAHHEHHH Ha BbIXOJe H3 COM CopOeHTa K KOHLLY OMbITa OKa- 
3bIBaNacbh OObIUe KOHUCHTPalWH HX BO BXOJAULEM ase. 

YBIAKHAACL, AKTHBHPOBAHHbIe FyMOPHH HW aCKaHIJIHH TepsAtoT No- 
PIOTHTeCJIbHYIO CMOCOOHOCTb mo THOdeHy H Cepoyrsepory. Uto6pi 
o6ecneuHTb HOPMAJIBHY!O paooty ak- 
THBHPOBaHHbIX TYMOPHHa H aCKaH- 





v4 
raiuHa, HeoOxoHMO NOfaBaTb Ha 8719 
OYHCTKV CYXOH a3. ye 48 
Ris 7 
BS; 
Qa SL ? 
Ss Ny /, 
ie Sty f, 
& & OF > 
SS S843 
Wee 8 Qe 719 
Qn &§ SS ? 
STS 30s 
Sas S30 
aVs S39 
8 8 
G8s S Of 
=8 8 37 
53g SO 
2% 
QO 10 20 30 40 30 = Oar 
Temnepamypa, °C pamgpa, 
Puc. 6. 3aBHCHMOCTh EMKOCTH ajcop- Puc. 7. SaBHCHMOCTb E€MKOCTH ajl- 
6eHTOB Mo cepoyrieposy oT Teme- cop6eHToB No THodewy oT Temnie- 
patypbl: parypbl: 
/—-AKTHBHpOBanHLId = ryMOpHH; 2—aKkTHBH- /—aKTHBApOBaHHbIit ryMOpHH; 2—aKTH- 
pOBaHHbIn acKaHTJIWH. BUPOBaAHHbIH aCKaHTJIHH. 


Jina XapakTepHCTHKH BeJIHYHHbI afcop6unuH, AocTHraemoH HpH 
yCNOBHU, 4TO copOeHT OGecneyHBaeT 3afaHHy!lO CTeMeHb OUHCTKH 
ra3a, OObINHO NOb3YIOTCH MOHATHEM AHHAMHYECKOH AKTHBHOCTH, 
NIpeACTaBNAIOULel KOJIHYeECTBO BeMeCTBa, NMOrMOULeHHOe eAHHHWeH 
peca cop6eHTa AO MOMeHTA TIpOCKOKa. 

B cootTpeTcTBHH c TeopHel, pa3spaOoTanHoh IWunospm, JlenHHb 
Hu Bo3HeceHCKHM, JHHAMH4eCKad AKTHBHOCTb CBA3AHA4 C BbICOTOH CO 


copOeHTa ypaBHeHvem® 
A 


A=a(!—=} (3) 


npy L>L,, 
rae A—WHAaMH4eCKaH AKTHBHOCTD; 
Q—CTATHYeCKaA AKTHBHOCTb, HJIM @MKOCTb CopOeHTa; 
h—HenCHOMb30BaHHbIN COM copOeHTa; 
-—o6uan BbICOoTa C1I0M COpbeHTAa; 
L,—pa6otaomivit CoH, T. €. pasMep 3OHbI, B KOTOPOH MpoTekaeT 
nmpouecc afcopoOuny. 
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OTHOWeHHe AHHAMHYeECKONH AKTHBHOCTH K @MKOCTH copOeHTa xXa- 
PakTepH3yeT CTeNe€Hb HACbINIGHHA HJIH CTeNMe€Hb HCHONb3O0BaHHA 
EMKOCTH copOeHTa B mpowecce JWHaMHYeCKOrO ONbITAa 


ya A : 


KomOvHupya ypaBHenua (1) uw (2), nonyuum 


h 
y= 1-4 (5) 
A\wHamuka mpouecca O4MCTKH Ta3a OT Cepoyrsmepona u THOpeHa 
AKTHBHPOBaHHBIMH TIMHaMH H3y¥asacb HaMH MIpH pa3JIMUHbIX CKO- 
POCTAX HM KOHUCHTpaluAXx aycop- 















60 OHPYeMbIX BeLIECTB pH BbICOTe 
cod CopOenta 10, 20, 30 u 40 cm. 
xX 50 a 
S88 S10 
S840 3 Lett | pee, 
Sol SL 3 
SS ye 
| Ff, 
RR : Py ee ee re 
8 920 im a Ca ee se 
S3 tL IST 
So Ma 
Sel_| | | RS 
0. 2 0. 4d 1G ve 50 70 QW 10 
Beicoma cnor copbexnma lcm HOpocns €03a, M4/ ced. 
Puc. 8. 3aBHCHMOCTh AKTHBHOCTH Puce. 9. SaBucumMocTh ctTeneHH 
ancop6eHToB mo THOmeHy OT BbICO- HaCbILLeHHA ACopGenTos Mo ce- 
Thl CJIOA: poyriepofy OT CKOpocTu ra3a. 


/—aKTHBHPOBaHHbI TyYMOpHH; 2-—aKTH- 
BHPOBaHHHI acKaHYJIHH. 


Hasa ynoOctsa oOpaOoTKH 3KCIePHMeHTaJIbHbIX JaHHbIX Wemecoob- 
pa3Ho npeoOpasopaTb ypaBHeHue (3) B ypaBHeHHe MpsAmMoi AMHHU: 


A-L = a(L—h) (6) 


Ecam MOCTpouTb rpa*puK, OTKMabIBaA Ha OCH OPAHHAaT Mpou3Be- 
menue A-L, a Ha ocw aOcuncc BennunHy L, To AOMMKHA NONyYIMTECA 
npaMaad JIHHHA. Ha puc. 8 u3s0OpaxKen Tako rpaduk, NocTpoenublit 
NO JaHHbIM aqcopOuHH THOteHa AKTHBHPOBAaHHbIMH TyMOpHHoM H ac- 
KaHrJIHHOM. Ilocne HeKOTOpOoro Ha¥abHOrO KpHBOJMHEHHOTO yuacrT- 
Ka rpaukKH MpHoOperaiwT AMHeEHHYIO CPopMy, T. €. 3KCMePHMeHTAJb- 
Hbl€é JaHHbIe COriacyioTca C ypaBHeHuamH (3) H (6). 

AHanOrH4uHad 3aBHCHMOCTb MosyyeHa w ANA Apyrux ycnosuit 
OMbiTa, a TakKe JIA CHyyand apscop6uuH cepoyruepoga. 7 
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YpapHenue (3) NosBomHeT WaHHble, MOJYYeHHBIC B jlaOopaTopyH, 
TICpCHOCHTb Ha aJCOPOUHOHHbIe yCTaHOBKH 6ombluiero MaciuTaOa. 

Jina u3y4¥e€HHA BAMAHHA CKOpOCTH fra3a Ha AMHAMHKy Mpouecca 
OUHCTKH IIPOBEAeHb! OMbITb] CO CKOPOCTAMH Ta30BOro MOTOKa OT 18 
no 106 mm/cex. 

QaBHCHMOCTb CTeMeHH HaCbILeHHA COpOeHTOB OT CKOPOCTH 1a3o- 
BOro MOTOKA IIPH pa3sMH4YHOH BbICOTe COA NpeACTaBAeHa Ha PHC. 9 
Ha MpHMepe afcop6unu THOpeHa. COBepuICHHO aHaJIOTHYHaA SaBHCH- 
MOCTb TovlyyeHa H AWA agcopOunu cepoyruepoga. 

C yBeiH¥eHHeM CKOpOCTH fa3a KOJHYECTBO aj\copOHpoBaHHOro 
BeuleCTBa 34 JaHHblii MpOMeKyTOK BpeMeHH BOSpacTaeT, HO CTENCHb 
HACbILGHHA H COOTBeETCTBCHHO AMHAMHYeCKad AKTHBHOCTb copOeHToB 
yMeHbIUUaeTCH. 


Cmenens Becopbyuu, % 





20 40 60 80 100 120 140 160 160 200 220 
Epema Gecopbuuu, Munymol 


Puc, 10. JInHamuka ecop6uuH THOdeva Mp pasiMuHoOu 
TemMepatype. 

M3 puc. 9 BHAHO, YTO MpH BCeX CKOPOCTAX La3a CTeMeHb HaCbIlle- 
HHA COp6eHTa BO3pacTaeT C YBEMHYCHHEM BBICOTHI COA cop6eHTa, 4TO 
cormacyetca c ypaBHeHuem (1). WHTepecHo OTMeTHTb, UTO Ha PHC. 9 
OIbITHbIC TOUKH, OTHOCALIHeECA K pa3MH4YHbIM CopOenTamM—ryMOpHHy 
MW aCKaHTHHYy,— somwKaTCA Ha ONY KpHByto. HinbIMH CiOBaMH, TIpH 
OJMHAKOBEIX YCJIOBHAX aCopOlWuH CTeNeHb HaCbINCHHA AIA o60Hx 
BUAOB COp6eHTOB OAMHAKOBA. ITOT (PaKT FOBOPHT O TOM, TO KHHETHKA 
nmpowecca alCcOp6UMOHHOH OYHCTKH He 3aBHCHT OT CcBOHCTB cop6eHTa 
MH olpesensetca BHemHeH Anppy3neu. 

ZaKIOUHTEIbHbIM 3TATIOM Halle paOoTbl ABHJIMCb OMBITbI NO pe- 
reHepaliHv OTpaOoTaHHbIx CopOeHToB. 

PerenepalHa MpOBOAHAaCh MyTeM ecopOuMH CePHHCTbIX COe/H- 
Henuil HarpeTbim Boszyxom mp 100 u 150°. 

PesyubTaTbl OMbITOB Mo AecopOunu THO*eHa C AKTHBHPOBAaHHOTO 
ryMOpHHa IIpH CKOpocTH Bo3sAyxa 03 mom /cek TipescTaBueHbi Ha puc. 10. 
Ananoruunbie KpuBble Mo AecopOmnu NosyyeHnbl AA APyrux yCNOBHH 
OnbiTa. 

M3 puc. 10 BuaHO, 4TO NpHHATEIM cnocoO oOecneyMBaeT NOJIHOe 
BbileneHve ajcopOupoBaHHbIx sBeujecTB. [losppiuenue TemMimepaTypbl 
ot 100 70 150° coxpamaeT BpeMa pereHepauun Aa THodena B 1,o pasa, 
a Jn cepoyrmepoga B 1,2 pa3a. 
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CpaBHHTebHOe UCNbITAHHe AKTHBHOCTH PpereHepHpOBaHHOrTO Hi 
CBEKeTO OOpasyoB CopOeHTOB NoOKa3sanu, YTO CepoeMKOCTh cop6en- 
TOB MOCHe PereHepallHH NOMHOCTbIO BOCCTAHAaBJIMBaeTCA. 


BbiBobi 


1. Mccnetopan npouece ouncTKH raza oT THOdeHa u cepoyruleposa, 
ABJIAIOUMXCA TABHbIMH TIpeACTaBHTeAMH OpraHHyeCKHX CepHHCTbIX 
COCHHHEHHH KOKCOBOrO 1a3a, AKTHBHPOBaHHbIMH TVIMHaMH MecTo- 
powxeHHh [py3uxuckonu CCP. 

2. B pesybTaTe oTO6opouHbIx uCHbITaHHi pata cop6eHToB, HaH- 
AYAUIMMM OKa3aJIMCb AKTHBHPOBaHHble TyMOPHH HM AaCKaHrHH, C KO- 
TOPbIMH TIPOBOAHJIHCb aIbHeHWIHe HCCHELOBaHHA. 

3. Onpesenenbi (pH3HKO-MexaHHyeckuHe CBOLICTBA TaOJETHPOBAaHHbIX 
copOeHTOB. 

YCTaHOBJIeHO, YTO C yBeIHYeHHeM JaBleHuA TaOeCTHPOBAHHA 
CEPOCMKOCTb CAHHHIbI BeCa COpOeHTa YMeHbIUaeTCA, YTO CBA3AHO, 
NOBHAHMOMY, C YMeHbUICHHeEM MOpHCTOCTH CopOeHToB. Pexomenyyertca 
MpHMeHeuHe JaBenHa 625 Ke/cm?. 

4. Ilonywenbt w30repMbi axcop6uun THoena Hu Cepoyruepoga Ha 
AKTHBHPOBaHHbIX ryMOpHHe H aCKaHrMHe MpH Temnepatype 20° 
B HHT€pBaJle KOHILEHTpaluHH THodeHa B ra3se ot 50 no 200 me/m? y 
cepoyraepofa oT 200 n0 700 me/ m3. 

9. YCTaHOBJIEHO H3MCHEHHE BeEMUHHbI CepoeMKOCTH aKTHBUPOBaH- 
HbIX TYMOpHHa MH aCKaHTvIdHa OT Temmepatypbl. 

6. B mpucyTcrBHH Baarn cop6enTHI TepsioT NOFOTHTeJIbHY 10 
CnocoOHOCTb No THOdeHy MH Cepoyruepory. 

7. H3y4eno BJIMAHHE BBICOTHI COM, CKOpOCcTH raza KOHWEHTpa- 
UHH Cepoyriepona HW THO*eHa Ha AWHAMHYECKYIO AKTHBHOCTb cop- 
OeHTOB. 

8. OTpaOoTaHHble akTHBHpOBaHHble ryMOpHH WM acKaHraAnu pere- 
HEPHPYIOTCA NpOAYBKOH BO3AYXOM, HarpeTbim 20 100—150°. 

J. AKTHBHpOBaHHble ryMOpHH WM aCKaHraMH MoryT HaiiTH lpHMe- 
HeHHE IH OYMCTKH CYXHX Ta30B, B 4YaCTHOCTH, (bpakuvi KOKCOBOrO 
rasa. 

10. HeoOxogquma npopepka uccaeqoBaHHoro MeToa Ha Ip OMbIIL- 
JIGHHOM raze. 


Jlutepatypa 


lA. A Seappenckund, A.H.Ppy3nunesa, Tpyapt THAN, Tocxum- 
H3faT, Bon. II], 1954; Baim. V, 1955. 

. Bewtouutosple ranusl Mpy3uncKo# CCP, C6opuuk crate, Tpyapi I py3HHckoro 
TocyazapcTBeuHoro reomornyeckoro yipaBaeHHa, BbIn. 3, T6uancn, 1941. 

. MeTogbl onpefetenuaA BpexHbIx BeujecTB B BO3qyxe, TOCT 6505—50. 

/ A.C. Bpoyu,A. Tl Cupepues, Xumua cepuuctnx coequnennii *KHAKOro 
TOHMHBa, XuMTeopeT, JleHHHrpag, 1937. 

-AL. A. Seappenckuid, C10. Tepuuxkosa, Tpyzn PHAN, sein. it 
Tocxumusyzat, 1953. 

.M. M. Hy 6uuuu, @On3znuKo-xumuyyeckHe OCHOBbI COP6UHOHHOH TeXHHKH, 
OHTH, 1935. 
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Kauxdudanet mexn. xayx H. H. PEABNEPHH, JI. Jl. PATIONOPT 


OTMbIBKA OKHCH YIJIEPOJA D)KHJIKHM A30TOM 


Tlonyyenue A30TO-BOXOPOAHOH CMeCH H3 HA3KOCOpPTHBIX TOMVJIHB 
H YII€BOAOPOAHHIX Fa30B CBA3aHO C MpHMeHeHHeM KHCNOposa AasH 
ra3sHPuKalHH H HEMOJIHOrO OKHCHeHHA yPJIEBOLOPOJOB. 

Tipu Beiqenennu KHCOPOAa 43 BOSAYXa METOJOM ray6oKoro Oxaxk- 
ACHHA OHOBPEMEHHO NoOsyuaroT OoNbUIMe KOMMYECTBA a30TA, KOTOpbIe 
HCHOJIB3YIOTCA HENMOJIHOCTbIO HW B 3HA4UHTebHOH uactTy BbITTYC KaloTCcA 
B aTmMocdepy. 

Hasuune 6oubulux KOMNYeCTB OTOpocHoro a30Ta aeT HaM BO3- 
MOXKHOCTh PaCCMOTPeTbh WesecooOpasHOcTh HW3MeHEHHA TeXHOJOTH- 
YeCKOH CX€MbI KOHBEPCHOHHBIX AMMHAUHDIX 3€BOJ0B, TIPHMeHHB JIA 
OUHCTKH KOHBEPTHPOBaHHOrO fa3a OT OCTATOUNOH OKHCH yraepoja 
BMC€CTO ME€AHO-AMMHAaYHOrO PaCTBOPa IMIPOMbIBKY ero *KUAKHM a30TOM. 

Tlpouecc normomenua OoKHCH yrsiepola *KHAKHM a30TOM, Kak H3- 
BECTHO, WIMPOKO HCNOJb3yeTCH TPH pa3syeneHHu KOKCOBOrO ra3a 
ra30B THAPHPOBaHHA MeTOAOM rayOokoro oxsaxKIeHHA. 

IIocne dpakuvoHHol KoHAeHcauHH OTACbHBIX YIJICBOROPOAOB, 
BXOMAMWIHX B HCXORHbIM COCTAB KOKCOBOrO ©a3a, B OCTaATOUHOH ra30R0;4j 
cmecH coqepxKutca (B % O6beMH.): 


Figs 2. nbc: ec, BOO 
OP wig. bs i es gt cae sh. SO 
IND Jo. Bs ted. WS id Sie ee EE 
COE se aus 2 2, Oba O 
OF 7: 4 a2 on us, BOBO) 


TIlocne mpomMbiBKH ee >%KHAKHM a30TOM now WaBpnenvem 12 arma 


NOMYdatoT Ta3s0Bylo CMeCb CwleAylomlero coctaBa (B % o6»peMH.): 


Ele os & 4 i. “BO 88 
CO: 3s y.sesk ie a OOO 
IN se iA: Getorae ae. lS 
CH Oe ee ee 0,0 

Oo Pe Ms Sf a> ee GIO 0,01 


° 


Takum o6pa3om, 43 BepxXHeli uacTH NpOMBIBHO! KOOHHBI lpakTuye- 
CKH OTBOAHTCH OMHAPHaA CMECb BOAOPONAa HU a30TA, comepxKallaa Jo 
0,02% mnpumecei, pavaHnem KOTOPbIX H& P@BHOBeCHbIH COCTAaB 3TOTI 
CHCTE€MbI MOXKHO mpenedpeup. 

EcsM elle y¥ecTb, 4¥TO H B 2KHAKOM asore, ACNOJIb3YeMOM WIA OT- 
MPIBKH OKHCH YIvI€pola, KOAHYeCTBO NpHMeceH ToxKe He MpeBbILaeT 
0,05%, Tro oveBHAHO, 4TO AIA OnpeeIeHHA COCTaBa CMeCH a30Ta H 


249 


Sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


26s ants aeenrerercpeemme emery 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


BOLOpOfa MOCME MPOMbIBHOH KOJIOHHbI MOXKHO NOMb3OBaTbCA HMEIW- 
ULMMHCA B JHTepaType OMbITHBIMH JaHHbIMH MO PaBHOBeCHIO CHCTEMbI 
BOO pos—asor. 

@a30B0e paBHoBecue 3TOM cuCcTembI H3y4dan PouuKOepr, Pactos- 
ckuii u Typsuu!, Pyoman w Lkwun?, Ulrexkenb u Unnn®, Pepmona’ 
WH Ap. 

Ha puc. | mpesctaBenbl H30TEPMbl PaBHOBECHbIX COCTABOB (pas 
Boopowa H a30Ta Aa Temnepatyp 78°K—90°K u AaBnennk O- 
-6§0 amm, a B TaOn. | MpuBeeHbl AaHHble PazoBoro PpaBHOBeCHA 
Juin: HavGonee HHTepecyloulux Hac TemnepaTyp 65°K—90°K u AaBse- 


Hun 10—30 amon. 
a 
I 


60 
| 
| 


Md 
I 





0 2 30 40 530 © WD 80 90 


Puc. 1. Papuopecuble cocTraBbl MKHAKOCTH H Tapa JIA CMeCH 
Ho—Ne. 

Jlannpie Bcex aBTOpOB CorsacyloTcaA MexkAy coOoH MO CocTaBaM 
ragoBoit (ba3bl pu Temmepatypax 83, 88, 90 w 95°K. pu Temmlepaty- 
pe 77,5°K ganupte Pyomau u [lnHH Mo CocTaBy ra30BOH (pa3bl Ha 8% 
pacxOAATCA C JaHHbIMH, NOJIYYeHHBIMH TounKk6eprom, PacTospckuM, 
[ypspuyem uv Pepmoiin. Coctapbl KMAKHX (a3 HACHTHYHbI y BC€X aBTO- 














OB. 
P Tabauya 1 
Pa30Bble paBHOBeCHA COCTaBOB a3 BOXOpPOAa NpH TemMnepaType 65—90°K 
Hv gaBpienHu 10-30 amma 
Coctap baa (comepxKahve Bozopona, % MON.) | 
65°K 70°K 80°K g0°K 100°K 110°K 
femte, | : : ; é ; 
uine 5 S rs) ve. © a 
a4 MM “4 Na x“ 
=e rE a EX - 
ee a ee 
alee ieee co eet a eed eee en (eee 
2 22 — 25! — | 2,4) — : a ee a = 
20 3.6 | 98,1 | 3,8 |95,8] 4,0 | 88,5) 4,1 71,0} 3,6 | 52 222 22 
30 5,1 | 98,1 | 5,6 | 96,8} 6,0 | 90,8) 6,6 77,0| 6,6 |59,6| 6,0 | 35,2 
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AHaJlW3 9THX SKCIEPHMeHTAIbHBIX LAHHbIX MO3BOUIAeT HAM Cheah 
CJI€YIOULHE BbIBOJHI: 

1. C MOBbIWIeHHeM TeMNepatypbl CofepxKanuve a3z0Ta B napoBou 
ta3e Mp MOCTOAHHOM JlaBJIeHHH pe3KO Bo3spacraerT. Tak, Hallpumep, 
Aa Hw300apbl p=20 amm lipw u3MeHeHHM Temnepatyppl oT 65° K zo 
110°K cogep2kaHuve a30Ta B paBHoBecHolt MapOBOH (base Bo3pactTaeT 
oT 1,9 no 77,3°%. 

2. IIpu nocrosHHoH Temnepatype Cc NOBbINeHHeM AaBJIeHHA COCTAaB 
NapOBOH (pasbl M€HACTCH MeHee pe3sKO, TIpH¥eM AIH BCeX H30TePM 
XapaKTe€pHO Me€PpBOHAYaJIbHOe NMOHMKEHHE COLepKAaAHHA a3z0Ta B na- 
POBOK (pase C pOcTOM JaBJIeHHA, a 3aTeM ero NOBbIUeHHe. OcobeHHO 
P€3KO 9TO CKa3biBaeTCH Aa M30TepM 100°K nu 110°K npn sBbicokom 
JaBJIeHHH. 

Kak H3BeCTHO, JBYXKOMMOHEHTHbI€ CHCTeMbI IIPH HaJIMUHH ABYX 
(hag HMeIOT [Be CTeleHH CBOOOAbI; NOSTOMY MOXKHO MpOK3BOMbHO 
3aaBaTbCA JUOObIMH ABYMA NapamMetpaMu, Mpesonpexenaa TeM CaMbIM 
3HaY€HHA OCTAJIbHbIX NapaMeTPOB paBHOBeCHOH cucTempl. B yamei;s 
mpakTHke BCerfa H3BeCTHbI AaBeHHe H TeMMepaTypa mMpoueccos, a 
Tpe6yeTCA Y3HaTb COOTBETCTBYIONIMH 3THM YCAOBHAM COCTaB mapoBpor 
(ha3bl (Ha BbIXOLe H3 MpOMBIBHOM KOJOHHBI). Kak Mbl yxKe yKa3auH, 
TIPH OPOIMCHHH KOJIOHHbI YHCTbIM a30TOM (99,95%) cocTraB cmecH Bo- 
oposa H a30Ta MOC MPOMbIBKH MOXKCT ObITh OMpeeeH C NOMOLLbIO 
NpPHBeJeHHbIX Ha pHc. | H30TEPM PaBHOBECHbIX COCTaBOB *a3 WIA 
3TOH CHCTEMBI. | 

OummO04uHO NpescTaBeHHe, YTO TemnepaTypa HaCbILeHHO cMecH 
BOAOPOAa H a30TAa, BbIXOAAIEH H3 NPOMBIBHOH KOJIOHHbI, MOXKET GObITb 
onpewzeseHa MO TlaplWWaJILHOMY JaBJICHHIO B HEH a30Ta. 

ai avanv3a sToro nonomeunA B Tab. 2 npuBezeHbI NapuManp- 
HbI€ JaBJICHHA a30Ta B CMECH eFO C BOAOPONOM AIA HHTepBana Temne- 
patyp 70°K—110°K u aByx japnenni P=20 amm uv P=30 amm u 
COOTBETCTBYIOUlee 3THM %Ke TeMMepaTypaM JaBJICHHE HACHILLeHHbIX 
MapoB a30Ta. 

Ta6auya 2 


flapyvasbHbie aBaeHHaA a30Ta B CMeCH efO C BOAOPOOM H AaBseHHA HacwULeHHEIX 
NapOB a30Ta PH OMHAKOBLIX TemnepaTypax 





P=20 ama P=30 ama 
7 JlapsetHe 
TeMMGEETVP®: | conepmcanne |pamicine'asera | conepacanne | ,UaPuHaasoe | wacuuennix 
a30Ta B CMecH, B cMecH a30Ta B CMECH,! “tap cMecu anne 
% MOA ama % MOA am 
70 4,2 0,84 3,2 0,96 0,4 
80 11,5 2,30 9,2 2,76 1,4 
90 19,0 3,80 23,0 6,90 3,7 
100 48.0 9.60 40,4 12,12 8,0 
110 77,3 15,46 64,8 19,44 15,0 


/Ina CocTaBleHus MaTepHanbHoro GOaaHca npowecca OTMbIBKH 
OKHCH yrlepofa H, CACMOBaTeIbHO, AA onpeyenenuA pacxogza Ha 
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3TOT MpOwecc KUAKOLO a30Ta HEOOXOAMMO 3HaTb COCTAB KYOOBOH KUAKO- 
CTH. 

TIpHBeAeHHbIH BbIUe Hav¥abHbIH COCTaB NpOMbIBaeMOH Lra30BOH 
CMeECH MOKA43bIBaeT, UTO B AHHOM CJly¥ae HMe€CTCA YETbIPEX KOMIMOHEHT- 
Haa cuctema: H,—N,—CO—CH, (kucnopoq B KOHBepTHPpOBaHHOM 
raze oTcyTCcTByerT). 


yt 
= 


0 @06 30 60 50 8 70 60 VW WW 
M0. ‘%o Ho 


Pic, 2, Papnopecuble cocTaBbl %KUAKOCTH H Tapa ja cmMecH 





B auTepatype HeT AaHHbIX MO COCTaBY PaBHOBeCHbIX (pa3 AIA 4e- 
TbhIDEXKOMIOHEHTHBIX CcHcTemM. Vi3yyeHnem (ba30Boro paBHOBecHsA 
aBounpix cmeceh N,—CO u H,—CO (cm. puc. 2 u 3) 3aHHMaJIHCb 
TopoyewiHHKoB® wu @yuep*, a Tpolinpix cmeceh N,—H,—CO u 
H,—CH,—N,  Pyamaun Hv 
[lnHH?, Dumep*, Depmonns. 
Lee Oco6eHHocTbio ~=—s ipomecca 












i 













leas 

Pt TT posta W§3 = - pasmenenua cmecw H,—N,-— 

CT Aa eee 5 CO apanetca To, 4TO OH 

x | LAA et Oe 1085 ocyuleCTBIAeTCA pH Temmepa- 
Sy OFLA | TYpax 3HAYHTebHO Gomee HH3- | 
Q N57 AT MF OKMX, YEM KPHTHYeCKaA TeM- ! 
SiGe"29 Z0e2aeae nepatypa metana. TlosTomy : 

eS [066 OF eee | er ot npouecc, NpoTeKaroului B mpo- 

Sse ge 280-a8r« 49  wprpuoit KOAOHHe, MOXxKHO ¢ 

1S 6 492275526" focTaTouHOoH WIA = MpakTHKH 

ran Sa TOUHOCTbIO HCCIEOBaTb, BOC- 

ce aan? aus MOJb30BaBILUHCb HarpamMMolt 

7. oN A TpoHHOH cmMecw H,—N,—CO. 





? 04 GS 06 O7 0B O9 10 CHCTeMbI, COCTOALIHE H3 
Mon %CO TPeX B3AK4MOPaCTBOPHMBIX KOM- 
a“ MOHEHTOB, HMeIOT TPH CTeneHH 


Puc. 3. Papyopecuble cocraBbl 2KAJKOCTH H CBOOObI, T. €. MPH 3aaHHbIX 
mapa jin cmech Ne—CO. 3HAYCHHAX JaBJIGCHHA HU TeM- 


~S 
SS) 
is 
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nepaTypbl MoOxKeT ObITb HeOrpaHHYeHHOe KOJIMYeCTBO paBHOBec- 
HbIX COCTaBOB MKHAKOCTH Hu napa. JlaHHble da3soBoro paBHOBeCHA 
TPEXKOMIMOHEHTHbIX CHCTEM H300paxKaloTCA TpapvyecKH B MJIOCKOCTH 
PABHOCTOPOHHErO TPeYFOJIbHHKa, BEPLIHHbI KOTOPOrO COOTBETCTBYIOT 



















1g ‘Camm /\ LOamn 26ame , 
AN 
/N/ KN 
ANAM 
Hy ALY 
j A/ fr \ 
TS AY TOKIA, 
DA wwe Faw ph LA LV ZL PPP AA 
N90 807060 5040502010 CO N, CO aa : CO 


Puc. 4. PapHorecuble cocTapbl %KHAKOCTH u Mapa cmecw H-—N.—CO npn 78°K. 


He “4 






LV] ENO 


A A WAANVAN 
Ne aA DESI 0 es Ny 


Puc. 5. Papnopecuble cocraBbl »#KHAKOCTH Hu Mapa cmech H.,—N.—CO npu 83°K. 





Ny 90 8070 60 50 40.30 20 10 EO 


i z a \td 
Puc, 6. PasHosectibie cocTaBbl %KHAKOCTH H Mapa cmech H,—N»—CO mp SO°K. 


UHCTbIM KOMMOHEHTAaM, CTOPOHbI—OnHapHbIM CM@€CAM, @ TOUKH BHYTPH 
TpeyrobHuka— TpeX KOMMOHEHTHOH CMecH. PaBHOBeCHble COCTaBbI KHA- 
KOH H TlapoBok (pba3 H300paxKeHbI MPAMbIMH, TAK Ha3SbIBACMbIMH KaHO- 
amy. 

Ha puc. 4, 5, 6 npescTaBseHbl KpHBble paBHOBeECHA TPpOHHOH CMeCH 
H.—N,—CO p untepecytoujem Hac JHalasoHe LaBAeHHH MH TeMMeparyp. 
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Pyomay 4 LIWHH, HCnonb3yA JaHuble tbasoBoro paBnoBecua OuHap- 
HbIxX CMeceH H,—N, H N,—CO un tpofnoi cmecu H,—N,—CO, pac- 
YETHBIM ITYTEM OMpeAeIHAH MIA pa3HbIX TeMnepatTyp H aBseHHi MuH- 
HHM@JIbHbI€ KOJIMYeCTBA (phIerMbl, TpeOyiowelica IA MpPOMbIBKH 
150 4m° ra30BoH cMecu, cosepxamei 6% o6bemu. CO (Taba. 3). 


Tabauua 3 


MuHHMaJbHOe KONM4eECTBO XKHAKOTO a30Ta, HeEOOXo_HMOE IA 
npompiskn 150 «3 rasopoi cmecu, conepxamei 6% o6bemH. CO 





Jlapnenhe, ama 





Temnepa- 
ie 12 20 26 | 35 50 
KomHyecTBo XM3 CORKMIKEHHOFO a30Ta 
90 26 24 23 27 25 
83 15 13 14 17 18 
78 16 13 12 13 16 


H3 JaHHbiX, IPHBeAeCHHbIX B Tabs. 3, caelyeT, UTO ONTHMAJIDHbIMH 
ABJAIOTCH aBpnenHa 20—26 amum. 

GHaH KOJMYECTBO a30Ta, NOMaBaemMoe Ha IIPOMbIBKY, COCTABbI H 
KOJIMYCCTBO ra30B, NOCTYNaloulHX H OTBOAHMBIX TOCIe OTMBIBKH CO, 
MO2KHO OMpekeUTb COCTAB H KOJHYeCTBO KYOOBONM *KUAKOCTH. B Ta6n. 4 
NPHBeJCHbI PaBHOBECHbI€ COOTHOIICHHA MKHAKOCTb—nap MIA Tpoli- 
HOH cMech H,—N,—CO npu P=12 amm. Ucxogzuaa ra30Bpan cmecb 
H€ HaXOMHTCA B PaBHOBeCHH C KyYOOBOM *KHAKOCTbIO. Ecau paccmat- 
PHBaTb HH?KHIOIO TapeJIKY KOJIOHHbI KaK HeaJIbHY!O, TO C KyOoOBO! 
KHKOCTbIO MOTYT HAaXOAMTbCA B PaBHOBECHH Napbl, NOLHHMAarOlMHeca 
C 9TOH TapenKH. 

Ta6auua 4 


PaBHOBeCHbI€ COOTHOWEHHA KHAKOCTh — Nap yan cuctemp) H.—N2—CO 
(P=—12 amo) 





MovspHanr noan CO 


_—. 








pe RAs nOR B KOHJeHcaTe NpH paBHoBecHH | B razon? e KOHJeHCaTe Np sacha aeactrhas 

a ee sk =| 88K sais 83°K 88°K 
0,010 0,0712 0, 0447 0,035 0, 2490 0, 1560 
0,015 0, 1068 0, 0671 0,040 0, 2845 0, 1790 
0,020 0, 1425 0,0895 0,045 Q, 3205 0,2014 
(),025 0,1780 0,1120 0, 050 0, 3550 0, 2240 
0.030 072134 0.1341 


Hcnosb3y Qanuble (asoporo paBHoBecun, Pysman u LlnHH onpe- 
AeWJIH MMHMMAJIbHOe YHCO TeOpeTHYeCKHX TapeoK, HeOOxOAHMOe 
JJIH OTMbIBKH 1a3a OT CosepxKameroca B HeM CO, NpHHAB KOHeyHOe 
comep»kanve CO Ha BbIXOfe H3 KOJIOHHbI B CM€CH BOMOposa u a3z0Ta 
papupm 0,001%. Pacuer uncna TapenoK BbinonHeH gaa 150 nm? 
HCXOMHOH CMeCH, CofepxKameH 6% CO, mpnuemM WIA OTMBIBKH 3TOFO 
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KOMHYCCTBA OKHCH yruiepowa MMH OblIO NpHHATO 50 m? cK KeHHOrO 
a3oTa. 


Takum o6pasom, Ha | #* okucu yraepoxa npuxogutTca 


“9 = 9,0 #8 OKMKEHHOrO a3z0Ta 


Pe3yJIbTaTbl 3TOrO pacueTa npuBesenbl B Tabs. 5. 

H3 aHHbIX, IPHBEAeHHBIX B Tab. 5, clekyeT, YTO YHCMO TapenoK 
MaJIO MCHACTCH B 34BHCHMOCTH OT J\aBJICHHH, HO pe3KO yMeHbUIaeTCA 
C MOHHKeEHHeEM TemMMepaTypbl. 














B MIpOMbIBHOW KOJIOHHE pa3- FaGauya 3 
150 3 cmecn a30Ta H BOROpoga, 
TemMnepatype OpoulaemMoro coepxKamel 6% CO 
azsoTta 83°K—85°K  umeetca 
40 Tapenok, TO cBHyAeTeNb- Bas ca di 
CTBy€T O HeQOCTATOUHOH TOU- °K 2 | 22 | 35 
HOCTH Pe€3yJbTaTOB pacueToB 
PyvomaH u Lhuuu. = 12 | 2 
6 
ria 
CormacHo »«e pacuetTam 78 7 | 5 ° 


Pyomau 4 IlyuH, npu T= 83° K 
H P=26 ama MMHYMambHoe 
KOJIHYeCTBO TpeOyromleroca azoTa cocTaBasetT 1,56 xm? Ha 1 xm® CO, 
a TIpH ONpPeAeIeHHu YHCa TapesliOK B MpOMbIBHOM KOJIOHHe, KaK 
ye YKa3bIBaOCb, HMH Ob TIpHHAT pacxoy a30Ta paBHbim 5,5 am? 
Ha | xm? CO. ; 

IIpH pacuete KoIMYeCTBa a30Ta, KOTOPOe HYXKHO JIA MpOMbIBKH 
KOHBEPTHPOBaHHOTO [a3a, Mbl HCXOAMIM M3 HeH30exKHOTO pacxowa 
a30Ta BBICOKOrO JaBJICHHA, HeEOOXOAMMOFO JIA NOKPbITHA NOTepb 
XOMO4a, CBAZAHHbIX C MPOWECCOM OTMBIBKH OKHCH yrsepoya mpH TeM- 
nepatype 80°K. [pu stom mpl npHHMMasn, uTo NOTepH xXoOJIOZa B. 
OKPyKarollly!o Cpeqy cocTaBaaioT 2 KKaa/nm? ra3a, a Hesopexyne- 
pauua—d°C. B atom cuyuae MbI Bripape HanMcaTb Cemyioulee ypaB- 
HeHHe: 


(100 + Vy,)2 + (100 + Vy,)5:Cp = AirVy, 


rye Vy,—pacxo azoTa BbicoKoro Japmenna Ha 100 m? KonBepTH- 
popaHHoro rasa, vm3/uac; 
C,—YAebHad TENOeCMKOCTh KOHBEPTHPOBaHHOrO fa3a Hv a30- 
Ta, KKaa/m?: 
Air—poccebHbIH addekT a30Ta c apnennem 200 amm 
| MH Temnepatypol 228°K, KKaa/m?, 

Pewasd 3TO ypaBHeHHe, HaxOAMM, 4TO JIA MIpOMbIBKH 100 xm? 
KOHBEPTHPOBaHHOrO fra3a TpeOyetca 21 nvm? az0Ta c aBeHHeM 
200 amm. 

B arperate pa3jeneHua KoKcoporo ra3a Ha 100 wm? rasonolt 
CMC€CH HOPMAaJIbHO paCxoyyetTca 27 Am? a30Ta BbICOKOrO aBJeHHA. 
CormacHo JMTepaTypHbIM JaHHbIM, Ia mpompreKku 100 xm? rasop, 
cofepxKamux 3% CO, nogaetca 21,7 nm3, 


255 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


B mpuBeeHHbIX HHXKE pacueTax KOJIMYeCTBO a30Ta Ha 100 Hm? 
MPOMbIBaeMOTO KOHBEPTHPOBaHHOrO a30Ta MPHHATO HAMH PaBHbIM 
27 wm, 

PaccMOTpHM Tipowecc NPOMbIBKH Np AaBsenHu 26 amm AByx La- 
3OBbIX CMeCeH, OTJHUAIOUIMXCH HAUANbHBIM COMepxKaHHeM a30TAa 
H BOsOpO;a: 


l-s Ta30BaH 2-A ra30BaHn 


CMeCb CMeCb 

% oObemMH. % oObeMH. 
CO... 5,9 5.3 
H, .. . 89,7 69,5 
No. 2°4 235 
A Tlaes sea * 43 2,0 eae 


Coctas 1-H ra30BolH cmecu nocje oxmaxyeHHaA ee mo 83°K mao 
H3MeHAeTCAH. CrelyeT OKUTaTb KOHJCHCALMH MeTaHa, B KOTOPOM 4a- 
CTHYHO paCTBOPUTCA a30T, BOMOPOA H OKHCb yrueposa. 

Tak Kak OTCYTCTBYIOT JlaHHble TO KOHCTaHTaM paBHOBeCH® AIA 
paCCMaTPHBaeMbIX Ta3OBbIX CMeCeli B HYKHOM HHTepBasle TeMMepaTyp 
WU JlaBNeHHi, COCTaB ra30B Ha BXOJe B MPOMbIBHY!O KOJIOHHY TIpHHH- 
MaeM HO JMTepaTYPHbIM JaHHbIM’: 


ms Oo, OObeMH. 
ae & cnr foe OUT 93 
CO” 8. ek ve 7y8 4 
Ned ose Bn et ae 25 
CH, 0,3 0,5 


OnpefeuM CocTaB ra30B0H (pa3bl Ha BbIXOZe H3 UPOMbIBHOH KOJIOH- 
Hbl, HCXOAH H3 ypaBHeHHA TeMOBOrO Oamanca: 


Gyn, = Gcofco + Gcrylcus (1) 


rae Gcu, 4H Gco—KOJIMYeCTBO KOHACHCHPYyIOWulerOcA MeTaHa H OKHCH 
yrmepoga coorpetctBeHHo 0,3 mu? nu 3,8 mM; 
Gy,—KOMHYeCTBO pacxoAyeMoro a30Ta Ha KOH/eHCAa- 
unio CO u CH,; 

rco—Tensiota ucnapenua CO, paByas 1437 KKaa/moro; 

rcoH,-—TelwotTa HCMapeHua CH,, paBuas 2048 KKa2/moao; 

rxo—TenoTa ucnapenua N,, papuas 1285 KKaa/modo. 

liz ypapHenua (1) caenyer: 


3,8-1437 + 0,3-2048 
Gy. = 


— 3 
a 1285 Seon 





Takum o6pa3om, B ra30Bol case OOLLee KOJIMYECTBO a30TA COCTABHT 
AT+2.4 = 7,1 18 


PapnopecHaa Ke ra3oBan (pasa npu P=26 amma u T=-83°K co- 
fepoKuT (cM. puc. 1): 
' % Ms 


87 89,0 
13 13,2 


H. 
N. 


a 


- 
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CneoBaTebHO, B KOJIOHHe, KpOMe TOTO, MpOHWCXOJHT HacbiilenHe 
BOMOPOa a3OTOM, YTO AOJOKHO COMPOBOKAATHCH COOTBETCTBYIOULHM 
IOHHKEHHEM = TeMMepaTyPpbl. 

Jlna nonyueHua cCTexXHOMeTpHYeCcKOH a30TO-BOAOPOAHOH CMeCH 
clenyeT ROsHpoBaTb 16,6 m* azoTa. CormacHo MaTepHasibHOMy OasiaH- 
Cy KOJIOHHbI, KYOOBaA KHAKOCTb, OTBOAHMAA H3 KOJIOHHBI, MOJKHA 
HMeTb CJICAYIOULHH CocTaB: 


MS 70 
CO 3,8 2E 
No . 9,4 66,6 
Hs . 0,7 4,25 
CH, 0,3 2.15 


Takum o6pa3om, Ha MpOMbIBKY OJDKHO ObITb NOAaHO a30Ta 
13,2 +9,4—2,4 = 20,2 m8 


C yyetTom fo3upyemoro a30Ta oOnlee KOIMYeCTBO NOTpeOHOrO a30Ta 
COCTaBHT 


20,2 + 16,6 = 36,3 


Jlanee paccMoTpHM lipowecc MpOMbIBKH rasa CocTaBa 2. 
[a3, NocTyYNHBUIHH Ha IIpOMbIBKy Mocye a3s0THOrO HCMapHTes, 


COMED KUT. 
mu o% OObeEMH. 
Flonig (>. Sh 69 88, 1 
co .... 3,4 4.3 
Ne dca ce ue es (OSD 7,0 
CH 0 ak x: 20,0 0,6 


Vcxona u3 ypaBHeHua (1), oOnpefqenuM kKO/HYeCTBO pacxOdy- 
eMOro a30Ta Ha KOHJeCHCaWHIO MeTaHa UH OKHCH yruleposa 


3,4- 1437 + 0,5-204 
Gy, —= 2 = 44 M3 


Takum o6pa3om, B ra30Bol daze oOuee KOMHYECTBO a30Ta COCTA- 
BUT 
5,5 + 4,4 = 9,9 


A30T0-BOMOpOMHaA CMeCb HA BbIXOMe H3 KOJOHHbI COAePARUT (3 
VCJIOBHA paBHOBeCHA): 


Ms % 
Ne ke i Sah ote es SEO. oe 
Fis. ack Sf & Boe, 2OS;O. <OF 


Jlna mosy4eHuA CTEXHOMETpHYeCKOH aSOTO-BOAOPOAHOH  CMeCcH 
cneqyerT JO3HpoBaTb a30T B KomHUecTBE 12,9 m°. 


17 Tpyapst PHATI, spin. V 957 
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OTBOAMMaA (paKUHA H3 KOJOHHbI HMCeT COraCHO MaTepHasIbHOMY 
OanaHCy KOJIOHHbI CJIELYIOWLHH COCTaB: 


m3 % 
CO .... 3,4 28 
IN cst ashy vibe pe il 63,5 
Fg) sada .e? 2s 0,5 4,4 
Che aide 025 4,1 


TakKHM O6pa30M, Ha MpOMbIBKY JOJDKHO ObITb MOAaHO a30Ta: 
10,1 +7,7—5,5 = 12,3 m8 


C yyeTom Jo3upyemoro a30Ta HeEOOXOAMMO CyuIeEMyIOUee KOJIHUeCTBO 


a30Ta: 
12,3-+ 12,9 = 25,2 


Pe3ybTaTbI BCeX BbIUHCJICHHH CBeeHbI B TAaOw. 6. 








Ta6auya 6 
CocTaB ra30B JO HW NOCIe OTMBIBKH a30TOM 
2 | 8 
Oo k © 
o E 
Haumeno- CocTaB CoctTaB ra3a CoctTasB ra3a CocTaB 5 - : A ae, 
panne HCXOAHOrO mocs e Ha BbIxoje oTBOAHMOH | 2> | 2= 3)  puyeckot 
KOMTIOHeH- rasa HcnapuTessa | H3 KOJIOHHDI dpakuHH = sé = x emecn 
TOB COR) oO 8:2 
; MA! Mae 
m3 /uac | Lp M3 /uac | % |m3/ua c| % m3 /uac| % (M3/4ac\m3iuac M3 iuac| % 
.I coctas 
Ho 89,7) 89,71 89,7) 93 89,0| 87 0,7| 4,25) — — | 89,0] 75 
CO 5,9 5,9} 3,81 4 —|{|— 3,8 |27 — — —i— 
No 2,4, 2,44 2,4) 2,5] 13,2) 13 9,4/166,6 | 16,6] 20,2! 29,8! 25 
CH, 2,0) 2,0 0,3) 0,5 —|]— 0,3 2,19) — — —|— 


Beero |100 [100 | 96,2100 |102,2/100 | 14,2100 | 16,6] 20,2/118,8] 100 


II coctTas 


He 69,5} 69,5} 69,0! 88,1] 68,5) 87 | 0,5| 4,44 —] —~ | 68,5! 75 
CO 53)... 5,3) 34l 46 3)- || Se 8 Gl) tlie 
No 23,5} 23,5} 5,5] 7,0] 10,1) 13 | 7,7 | 63,5; 12,9] 12,3) 23,0) 25 
CH, bh stl! 30 ,5)\- 0,6) 0] ces Poa aly seta Gell ees cee 





Beero !100 {100 | 78,4I100 | 78,6100 | 12,1l100 | 12,9| 12,3] 91,5) 100 

Kak CuleqyeT H3 MpHBeCHHBIX BBILIe paCyeTOB, NPHHATHIL HaMH 
pacxo a30Ta BbICOKOTO JaBJICHHA AOCTATOYeH JIA NpoBeseHHA Mpo- 
wecca OTMbIBKH OKHCH yrvlepoqa H NowyyeHua cTexuomMeTpHyecKoni 
a30TO-BOXOPOMHOK CMeCH MIpH GONbUIOM COJepxKaHHH a30Ta B HCXOJ- 
HOM ra3€ H HeMOCTaTOYeH Np MaJIOM COJepxKaHHN a3oTa. 

Pacxog 9HeEprH Ha 9TOT Mpolecc CKaAbIBAeTCA H3 9HEPrHH CxKa- 
THA a30T@a HY AMMHaKa, FHApaBsJHYeCKHX NOTepb MpOMbIBaeMOroO Lra3a 
HM SHEPrvu, 3aTpayMBaeMOH Ha NomMyyeHHe a30Ta. Pacxogx 3ueprun, 
CBA3AHHbIM HEMOCpeACTBEHHO C MPOMBbIBKOH ra3a oT CO, cocTaBuT 
8 xem-4 Ha 100 m?® cbiporo raga. 
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JLonOAHHTeAbHBIM =pacxoy SHeEprHH f1pH 3TOM cocTaBHT 185— 
200 kem-u Ha 1 m amMuaka. 

B 3akm10yeHHe HeOOXOHMO OTMETHTb, 4TO paCXO a30Ta Ha Mpo- 
WecC OTMbIBKH OKHCH yruleposa HaMH yCTaHoBseH 0 MaTepHaJbHOMy 
OaaHCy MpPOMBIBHOH KOJIOHHBI C YYCTOM 3aKOHOB (pa3s0BOro paBHoOBe- 
CHA. 


No ~4YSC 


-0G Ho+Ny Hy+N> P=200amm 





Puc. 7, Cxema 6i0Ka Mpombieku ra3a or CO xH_KUM a30TOM: 


/,6—Tennoo6mMeHuwvK; 2—as30rTHbltt HCNapuTeJib; 3—OTJeNHTeJIb XUAKOTO a30Ta; 
4—BaKYYMHbIH KOHJenCaTop; 5—TIIpOMbIBHaA KOJOHHA. 


IIpopepka NpaBubHOCTH pacyeToB KOIMUeCTBAa a30Ta JI o6ecne- 
YeHHA HYMKHOH cbiermMbl (HH aOcop6enTa) noKa HeBO3MOxKHA BBHJLy 
OTCYTCTBHA HaNeKHOTO MeTOAa pacyeTa 4HCa TapenoK. 

IIPHHUMNMabHaA CxeMa 6l0Ka NpoMbIBKH ra3a or CO *KHIAKHM 
a30TOM TpeACTaBsieHa Ha puc. 7. 


BoiBoybl 


I. [lan anau3 uMewuuxca 9KCHepHMeHTAbHbIX LaHHbIX (pa30BbIx 
PaBHOBeCHH CHCTEMbI a30T—BOJOPOA HW paCCMOTPeHbI BO3MOxKHOCTH 
HX HUPHMCHCHHA WIA pacueTa Mpowecca OTMbIBKH KOHBePTHPOBaHHOro 
ra3a OT OKHCH yrulepoya *®KUAKHM a30TOM. 

2. Ilokasano, 4TO TemnepaTypa HacbIeHHOM cmecH BOLOpOA— 
a30T, BbIXOJAWeH H3 NPOMbIBHOM KOJIOHHbI, HE MOXKET OBITL onpejlesie- 
Ha NO NaplvaJIbHOMY aBJICHHIO B HEH a3oTa. 

3. Halimeno, utTo BpimomHeHHpe Pyomay vw IlMHH pacueTh Ana 
ONPeHeeHHA TeOPeCTHYECKOFO YMCA TapeOK H MMAHHMabHOrO 
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KOMHYCCTBA a30TA JJIH OTMBIBKH CO 43 KOKCOBOPO fa3a HE COOTBET- 
CTBYIOT JCHCTBHTebHBIM JaHHbIM H MO3TOMy He MOryT ObITb HCMOWJIb- 


30BaHbI JJIA WpakTHYeCKHX PaCueTOB. 
4. TIpupenena MeTowuKa pacueTa JWIA ONpeAeeHnA KOWTHYECTBA 


a30Ta, TpeOyemMoro AIA OTMBIBKH CO 2KHJKHM a30TOM, B 3aBHCHMOCTH 
OT CocTaBa HCXOAHOTO KOHBEPpTHpOBaHHOPo [a3a. 


Jlutepatypa 
1M.T. FouukOepr, B. I. PactrospceKkuia, VW. T. Ty pBpus, KX, 
2. M. ee N. Zinn, Physik-Zeitschr. d. Sowietunion, 12, 389 
(1937). 
: t ‘a ee 1 tis a ee . aa G9 (1931). 
5. H.C. Topovemun kos, KXII, 13, 21 (1936); KT®, 7, 10 (1937). 
7 1's. a ie B fs : ee Sein Refiner, 32, Ne 2, 99 (1953). 
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V. ASOTHbIE YJIOBPEHHS 





B. E. TOP@®VYHKEJIb, Kkaxndudam mexu. Hayk . H. KHJIBMAH 


NOJIYYEHHE PACTBOPOB HMTPHT-HHTPATA KAJIbILHA 
METOXOM TIOTJIOWJEHHSA OKHCJIOB A30TA 
H3 XBOCTOBbIX HHTPO3SHbIX TFA30B 
H3BECTKOBbIM MOJIOKOM 


CooOmeuue Bropoe 


B nepspom cooOmenHu! pzaHo omucanne OnbITHOT YCTAHOBKH H h3- 
JIOKEHbI PC3yYJIbTATbI UCCAEMOBAHHIi MO ONpeAeeHHIO 3aBHCHMOCTH 
rHApaBsJMYeCKOrO CONPOTHBICHHA OallHH WeNOUHOTO NoraouLeHHua 
OKHCJIOB a30TA OT JIHHEHHOH CKOPOCTH Ta30B H BpeMeHH mpo6era. 

HactTosujaa CTaTbs MOCBAIMeHa HCCACAOBaHHIO 3aBHCHMOCTH CTe- 
N€HH NOTJIOMLCHHA OKHCJIOB a30TA OT Pa3AHYHbIX tbakTOpOB. Paccmo- 
TpeHbl TaKKE HEKOTOPHIe BONPOChl, HMEIONLHe CYIIeCTBeEHHOe 3Ha4Ue- 
He AA MpOCKTHPOBaHHA HU 3KCIyaTaunn (OOpasoBpanne JBOLHbIX 
coeH, BbIOOp YnCa CTyNeHeH aOcop6uHH 4H T. .). 


I, SaBHCHMOCTb CTeNMeHH MOPIOWeHHA OKHCIOB a30Ta 
OT Pa3JIH4HbIX (PakTOpOB 


CTeneHb MOPIOMWeHHA OKHCIOB a30Ta 3ABUCHT OT pxAwa aKkTopos: 
JIMHEHHOH CKOPOCTH HHTPO3HBIX Ta30B H BpeMCHH TpeOniBaHHaA HX 
B OallHe MEMOUHOTO NMOTOWEHNA, KOHUCHTpalHu OKHCHOB a3z0Ta Hi 
CTeENCHH HX OKHCJIGHHOCTH, KOHUCHTPalHH HHTPHT-HHTpaTOB H aKTHB- 
HOH OKHCH KaJIbILdA B WApKyAMpy1oujemM pacTBope, a Takx«Ke OT NAOT- 
HOCTH OPOWeHHA. 

PaccCMOTp¥M BJIMAHHE Kaxkforo (bakTopa Ha CTeneHb Noraowenna 
OKHCJIOB 430Ta B OalllHe WeNOUHOrO NOPMOULeHHA. 


1. Bavshue HHeHHOM CKOpocTH ra30B MH BpeMeHH Hx npeObipaHHa 
B OauiHe wlelO4HOrTO noraowmeHua 


Alia BbIACHeHHA BAHAHHA JMHeHHOH CKOpOCcTH Ha cTeneHb no- 
PAOWECHHA OKHCJIOB a30Ta HeEOOXOJHMO HCKJIOUHTb BUHAHHe cTeneHH 
okucneHHoctH NO p NO, 8B HuTpo3HbIx ra3sax. B Hammx nuccneno- 
BaHHAX CTeEM€Hb OKHCJICHHOCTH [a30B, NMOCTYNaBUHX B GaluHIO, 
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KoneOanacb oT 65 yo 80%. Hacagka Oauinu COCTOAJIa H3 KepaMu- 
yeCKHX KONe pa3sMepom 10010010 mm, KoToppie ObliH y.0- 
*KCHbI HPaBHJIbHbIMH psagamu. Tlopepxuocrp | M® HaCaKH COCTaBIAAa 
57,8 m2, a CBOOOAHEIH OObem 0,735 m*. Mamenenue aMHelHOH CKOpOCTH 
ra3a oT 0,162 no 0,65 m/cek MOCTHTaNOCbh YBeJIMYCHHEM HI YMCHb- 
IIIGHHeEM pacxOfla ©a3a, Mp 9TOM COOTBETCTBEHHO MeHAJaCb H Mpo- 
NOJKHTeEMbHOCTh NpeObIBaHHA Tra30B B OallHe. 

3aBHCHMOCTb CTeCMeHH MOPAOWeHHA OT JMHEHHOKM CKOPOCTH ra30B 
B CBOOOZHOM CeueHHH OallHH HW BpeMeHH NpeObIBaHHA B 30HE PeaKIHH 
noka3auHa Ha pue. |. 

Jlna ycnopul, Mp KOTOpbIX NpoBOdH- 
JIMCbh HCCIEMOBaHHA, 34BHCHMOCTb CTeNeHH 
normomeHua (B %%) OT AMHEHHOH CKOpOcTH 
ra3a BbIpakaeTcH ypaBHeHHeM 


« = 66,83 — 11,28 w (1) 


rye w—JIHHeHHaA CKOPOCTb Ta30B B CBO- 
GolHoM ceyeHHH GaliHH, m/ceK; 
a—cTeneHb nmormomeHun, %. 
é Kak BugHo H3 puHe. 1, yBelMueHHe JIH- 
0 Of 02 0304 05 08 07 pe 2 es 4 
Niseiide Chenione nit week. cKOpocTn ra30B B Y¥eTHIpe pasa (OT 
% 6 2 972 6 51 9,162 no 0,65 m/cex) H, CNeMOBaTeJIbHO, Mpo- 
Bpema npevoibanun 2030 H3BOAHTCNbHOCTH OauIHH B UYeTbIPe pa3a 
& sane peakyuu, cen i 
BleveT 3a coOol CpaBHATebHO HeOOMbIOe 





Puc. 1. 3apncumocth cre- MOHMKeHHe CTeNeCHH normomenua (oT 65 
neHH a6cop6unn oT .1HHeH- AO 59%). 
HOH CKOPOCTH Ta30B B CBO- Ha oCHOBaHHH 3THX AAHHbIX MOMHO CiHle- 


teen NOENO, a jlaTb BbIBO, UTO ONTHMAIbHaA CKOPOCTb 
axone 0.5% obnemy, Cocras Ta30B oMmpeneiaeTcs MaKCHMaIbHO Jomy- 
upKyaHpyioulero pacrsopa: CTHMBIM WIA JaHHbIX YCOBHM THApABJIH- 
CaO—6, 2—6, 4 2.41 Ca(NO2)2— qeCKHM COMNPpOTHBJICHHEM annapatTa. 
ee de Bonpuloe BAMAHHe Ha CTeMeHb MOTJole- 
HHA OKUCJIOB a30Ta OKa3bIBaeT KOHCTPYK- 
THBHOe otpopMvieHHe GauIHH, T. €. OTHOWCHHE BbICOTHI €€ K AHAaMCTPy. 
J\aa gByx OalieH WleOUHOFO NOTMOWeHHA C PpaBHbIM O6ObBEMOM Ha- 
CakH (OMMHaKOBOe BpeMA MpeObiBaHHA Ta30B B 30HE peaklHH), HO C 
Pa3JIHUHBIM OTHOLICHHEM BbICOTbI OalwHH K AMaMeTPY, CTEMCHb MOTIO- 
WICHHA GoubUe B TOH GawiHe, y KOTOPOH OONbUIe OTHOIEHHE BbICOTHI 
K Juametpy. B 3TOM HeTpyAHO yOeAUTbCA, ONPeACMMB SHATCHHA Koap- 
(pHUHeHTOB CKOPOCTH NMOFAOMeHHA Ha OCHOBAHHH OTIBITHBIX AAHHBIX. 
B. VW. AtpomenKo” > pekomeHsyeT OnpeteaTh KOIPPHUHEHT CKO- 
pOCTH NOPAOMeHHA OKHCOB a3z0Ta WeMOUaMH MO ypaBHeHHAM Ilap- 


THurTrona uw TlapKepat, a Takxe XenHesA° 


Co Q 
Ine = K-q-— (2) 








In(l—a) = —K-g-& = —K-q-s (3) 
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rye t-—BPeMA MNOPOUeHHA, CeK.; 
K—xosppuunexT ckopoctH morsomleHHa, HMeIOULUE pa3mep- 
HOCTb I|/cex-m? M MpOnopWHOHaTbHbIM KOMHYeCTBY OKHC- 
JOB a30Ta, MOromlaemMbix B OfHY ceKyHy | m? nopepx- 
HOCTH HacaykKu; 
Co—HavalbHad KOHIEHTPalHA OKHCAOB a30Ta B HHTPOSHbIX ra- 
3a4X, BbIDAKeHHAaA B JIOObIX 3HadeHHAX; 
C\—KOHEYHaA KOHUCHTPaluA HHTPO3HBIX Ta30B; 
®—CTeMeHb aOcopOWHH B JOJIAX eCIMHULBI: 
Q—YRebHad NOBepXHOCTbh HacagzKu, m?/m?: 
Q—cBo6oqHbIi o6bem nacagKku G6auHu, m3; 
U—CeKYHAHbIN pacxoy ra3a B paOounx ycnoBuAx, m°/ceK. 
Cpapnupas ypasnenua (2) u (3), MomHO yOequTbCA, 4TO nOCHeL- 
Hee HONyYeHO H3 NepBoro WyTeM npoctTetuHx mpeo6pasopanui. 


HetictButTenbHo 
GO pa [Co Go tC) 
In @ = Ing = In ge = —In(1 —a) 


M3 ypaBpuenna (3) nomyuaem cdopmyay Aaa Momcueta 3nauennii 
KOSPPHUKeHTa CkOpocTH nNormoueHua K: 


2, 3031g (1 — a) 
Rte aggre (4) 


B ta61. | npupegzensi KoadpuunenTH CKopocTH norousenua K, pac- 
CUHTAaHHbIe M0 PopMyvie (4) Ha OCHOBAHHH SKCIEPHMeCHTAJIbHbIX JLAHHbIX. 


Ta6auya | 
KosdpHuventht CKOpocTu norazomenua 
} 
: 3 
ek ge cek p xox | yas 
MEER : e€HHHUbI 





0,795 0, 1625 22,22 0,650 08,7 
1,182 0, 2438 14,81 0,642 08,7 
2,075 0,6500 5,00 0,595 08,7 


SaBUCHMOCTb KoadppHuweHTa CKOpocTH nornomenua K ot mnneii- 

HOH CKOpOCTH ra3a B CBOGOAHOM CeyeHHN OalHH WeNOUHOrO Norwo- 
eHHaA JIA yc i 

Uh (21 YCOBHH pa6oTh, Ta6auya 2 


IIDH KOTOPBIX TIDPOBOAYJIHCb KC- 
P P e Bay ? SaBHCMMOCTh KOXpPHUKeHTa CKOPOCTH 


M€PHMeHTbI) AOBOAbHO TOYHO oT- TOTAOULEHHA OT AWHEHHOHK CKOPOCTH raza 
oOpaxkaetca ypaBHeHHem Fe 


SHaveuuHn K-103, ma ~-cex 





C= 0,0041 -w®9 (5) ieee 3KCTI€pH MEH- | 
TaJIbHBIe pacueTupte 
rye K—KoadppuuuenTt cKopoctu 
NOFJIOWLeHHA; 0,1625 0,795 0,799 
0, 2438 1,182 1,153 


@—JIMH€HHAA CKOPOCTb ra- 
30B B CBOOOJHOM ceue- 
HWM OauwiHH, m/ceK. 
B Ta. 2 npHBeweHbI SKCIEPHMeHTAaIbHbIe H pacueTHble 3HayeHHa 
K mpv aMHeHHbIX CKOpocTax ra3a ot 0,1625 no 0,65 m/cex. 


0, 6500 2,775 2,782 
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2. BAMAHHe KOHUCHTPalW OKHCIOB a30Ta H CTeNeCHH OKHCJCHHOCTH 
NO s NO, B HCXOQHOM raze Ha CTeMeHb NOrAOWeHHs 


TIpH MOHW2XKeHHH KOHIeHTpalHW OKHCIOB a30Ta B HYCXOAHOM ase 
COOTBETCTBCHHO YMEHbINaeTCA MapWWabHOe AaBJIEHHE OKHCJIOB, ATO 
(pHBOAMT K TOHMKeHHIO CTeNeHH NOPOUleHHs. 

B ra6. 3 NpHBeAeHbI LaHHble MO ASMeHEHHIO CTENEHH MOPOUeHHA 
B 3€BMCHMOCTH OT KOHIGHTpalHH OKHCJOB a30Ta B HCXOMHOM ase 
pH Cofep2KaHHv HHTPHT-HATpaTOB B UWAPKYJIMpylouyMxX pacTBopax 
186—247 e/a. 


Tabauua 3 


Bausnve KOHUCHTPallHH OKHCAOB a30Ta Ha cTeneHb NOriouleHHa 


a ee i 
KonleHtpa wus 




















O+NOs, , Cocti ac = Ae aa 
= °) OObCMH,. formes: mole he ae Pa eens a 
ae TROPA, pacTRopa, 
penne I dee cae of cas C {CaO axrupis.| Ca(NO2)2 | Ca(NO3)2 | CaCOg 
ae Mee ate a el ae pe ee i — 
0, 94 0,18 81,0 1,135 28,8 6,1 103 83 19 
0,62 0,16 74,0 1,203 32,0 6,1 103 114 47 
0,47 0,14 70,0 1,199 33,0 6,4 1Q0 116 48 
0,40 Q,15 63,0 1,195 32,0 6,4 103 108 48 
0, 34 Q,12 65,0 1,204 32,0 7,0 12] 126 34 


KOHUeHTPallHA OKHCAOB a30Ta H3MeHAMAaCh OT 0,54 fo 0,94 % 
OObeMH. 

OnbiTbl C COJepKaHHeM OKHCJOB a30TA B HCXOJHBIX Fa3aX, PaBHbIM 
0.94%, mpoBomusauch mp yAewbHOM oGpeme HacaqKu 0,72 m°/m 
HNO, B CYTKH*, JHHeEHHOM CKOpOCcTH ra3a B CBO6OTHOM CeYeHHH 
0,325 m/cex, BpeMenu mpeObipanua rasa B 30He peakuuH 11,1 ceK. 
Bce OcCTa/bHbI€ OMbITH! MPOBeACHbI pH yAebHOM OObEMe HacadKH 
1.45 m?/m HNO, B CYTKH, JIHHeHHOH CKOpOCTH fa3a B CBOoOOHOM 
ceyeonu 0,1625 m/cek uv BpeMeHu mpeObiBaHHA fra3a B 30He peakIHu 
22,2 ceK. 

B ta61. 3 npHBeseHbl MAKCHM@JIbHbIC 3HAYeCHHA CTEMeHH MOro- 
meHHaA. Tip MOBbIMeHHH KOHWEHTpallWH PpaCTBOPOB CTeNeHb NOT0- 
ICHHA 3aMeTHO CHM Kasacb. CaeqyeT OTMETHTb, UTO MPH KOHILEHTpa- 
ILHH OKHCJIOB a30Ta B HCXOAZHOM raze NopAAKa 0,3—0,4% He yanocb 
NOCTHTHYTb CTeNeHH NOrsoweHHaA 8B 80%, JIMUIb B OTACbHBIX CAYUAAX 
(ynenbubiii oObem HacagKH 1,45 2°/m HNO, B cyTkH) cTemeHb adcop6- 
HH coctaBasia 70%. Tlostomy a6comioTHoe cogep»xxanne NO--NO, 
B BbIXJOMHbIX ra3aX ObWIO BbIINe CaHUYTapHOH HopMpl (0,10%); MHHH- 
MajlbHa KOHUeHTpauua NO-+-NO, na sBbixsione cocTapnna 0,12%. 
Iipv cofep2kaHHH OKHCJIOB a30Ta B HCXOAHOM ra3e B 0.35% M TIOBbI- 

* Tip mogcuete yaenbHoro OOpema OalHH UWeIOUHOTO NOPJONLEHHA PacxoA 
HHTPO3HbIX Pa3OB, 3KBHBaJICHTHbIN TM pOH3BOAHTeCJIbHOCTH CHCTeCMbI a6cop6uHH (KHC- 
AOTHOM H uem0uHON) Bl m HNOgs B CyTKH, NPHHAT paBHbiM 160 HM” B UAC. 
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ICHHH KOHWeCHTpalHA HUTPHT-HUTpaTOB B WHPKYJIHPYIOUleM PacTBOo- 
pe 40 300 2/2 coflepxkaHHe OKHCIOB a30Ta B BbIXJONHDIS ra3ax yBeJli- 
unBanoch Bo 0,15%. Jia yMeHbIeHHA COJeEpKaHHA OKHCIOB a30Ta 
B BbIXJIONHBIX ra3sax Qo 0,1% HyXHO YBeHYHTb YAevIbHBIC oObeMbI 
HacaKH. 

CnelyeT OTMETHTb, UTO TPH BCEX HCCEAOBAHHBIX HCXOJHBIX KOH- 
wentpauuax NO-NO, B noctynaioulem ase, CTeNeHb MOrAOWleHHsA 
NOBbIWAIaCh Mp YBeENHYeCHHH COOTHOINCHHA HHTPHTOB K HHTpaTaM 
B MONyYaeMbIX PacTBOPaX. ITO CBHJETEAPCTBOBANO O TOM, 4TO CKO- 
pocTb NorwoujeHHA 9kBuMoueKkyaapHol cmecn NO u NO, Ooubue 
CKOPOCTH NOrJoumleHHn ynctoii NO,. B 3ToM OTHOWMeHHH Mpoulece 
HOTNOWICHHA OKHCOB a30TA H3BECTKOBbIM MOJIOKOM HE OTMEACTCH 
OT Mpouecca MOIOULeEHHA OKHCOB asoTa pacTBopaMH eAKOrO HaTpa. 

Toaromy crenenb oxucsennoctH NO B NO, B HHTpOSHbIX [a3ax, 
NocTyHaiolulMxX B OalwHtO WeOUHOTO NOTONLCHHA, JlOJIKHA ObITh OKO- 
no 50%. IIpeapaputenbuoe oxucnenve NO B NO, go 50% npoH3Bo- 
JMTCA, KaK H3BeCTHO, B OKHCAMTeIbDHOH GOawHe, yCTaHaB/IHBaemMol 
MeKLY OaWIHAMH KHCOTHOTO HM WeOTHOrO norjmomeHusa. Heodxo- 
JUMBIAM QWIA STOW WeJIH y Mes bHbIH O6beM OKHCHTeEJIbHOH OalwHH JA 
yCTaHOBOK, paOoTalollAx Nos ATMOC(PEPHbIM JaBJIEHHeM, 3aBHCHT OT 
yYCJIOBHH paOoTbl CHCTEMBI KHCIOTHOH abcopOuHH HW Ae*KHT B IIpede- 
max 2,5—5,0 3/m HNO, B cyTkKH. Ip moppinenun CTemen OKHC- 
Ne@HHOCTH Gonee uem Ha 500 yBeHYHBAeTCA YResIbHBIH OObeEM KaK Ca- 
MOH OKHCJHTeCIbHOH OalliHH, Tak H 6alHH WeNOUHOrO NOTJIOWLeCHHA. 
Jlna mpou3BoAcTBa HHTPHTOB Ha yCTaHOBKaXx weNOUHOK abdcopOuHnH 
OnTHMalbHad cTrenenb okHcmennocta NO Bp NO, Ha BxOze B OaulHio 
LeOUHOTO NMOFAOMEHHA 2OJKHA ObITh HECKOABKO HWKE 50% , TaK Kak 
npouecc okucslenua NO B NO, mpotekaer H B camo Gauine. I]pu nouwy- 
YCHHH HHTPaTOB, B YACTHOCTH HUTpaTa KaJIbUMA, CTEMEHS OKHCJICHHO- 
cru B 50% sABUIMeTCA MHHHMAIbHOH. ONTHMAIbHaA Ke CTENCHb OKHC- 
JHHOCTH MOUKHAa ONpeseMATECA AA KaKOTO KOHKpPeTHOTO CAYNAs 
Ha OCHOBe TeXHHKO-3KOHOMHYCCKHX pacueTOB. 

Iipu BBose B NMOPIOTATEIbHYIO OaltHio HEOKACJICHHBIX Fa30B He- 
flOCpeACTBeEHHO Tlocwie 6auleH KHCAOTHOH a6copOuHH, HeEOOXOJHMbIH 
(uid JOCTHXKCHHA paBHOH CTenNeHH NOTAOULEHHA) YAeIbHbIt oOObeM 
NOTJIOTHTCbHbIX OawieH OyfeT 3HAYHTEbHO OOsbUIe CYMMbI YAEJb- 
HbIX OOBeEMOB OKHCJIHTEJIbHON H MOrAOTHTeMbHOH OawenH, a noTpeduoe 
KONMUeCCTBO HAaCaKH YBeMUHBaeTCH B HECKOJIbKO Pas. 

[ostomy mpomecc NOriouleHHA OKHCOB a30Ta HS HHTPpO3HbIX Fra- 
30B HeEOOXOAHMO TIPOBOAHTb B ABe CTaAHy. 


9 BaWanHe KOHUCHTPpallMH HUTPHT-HHTPaTa KaJbulns 
B UMpKysMpylouleM pacTBOpe Ha CTeTeHb NGrIOWleHHA 


BuiaCHeHue 3aBHCHMOCTH CTeMeHH TMOrOUeHHA OT KOHMeHTPanil 
HHTPHT-HHTpaToB B WAMPKYJHpyIOUlNX pacTBOpax yMeeT Oobluo0e 
sHayeHHe IA MpOCKTHPOBaHHA, TaK KaK HO3BOJIACT IPaBHJbHO BBI- 
Opatb H OGOCHOBATb COKpalleHHne yAebHOTO o6bema OalleH WesIOUHOrO 
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NOMIOUHHA MYTeM epexoqa oT OHO cTyneHH aOcop6uHH kK 
AByM. B nocneqHem cayuae Mo>xKHO MPpHMCHHTb OpouleHHe Hacanku 6a- 
WICH UMPKYJHPyIOUlHMH paCTBOpaMH C pa3/H4HbIM COepKaHHemM 
HHTPHT-HHTPaTOB KaJIbLLHA HW, CJIeEOBAaTeJIbHO, HHTCHCHPULNPOBATb 










paOoTy Bropoh 6aurnu. 



















a IIpH NOHWKeHHH BBICOTHI 6a- 
WweH, OOycNOBeHHOH COKpallleH Hem 
#0 iar rh as YAebHOrTO OObeMa, VMeHbIUaeTCA 
90 fed = 
ct = 100-0, 1042-0 pacxoX 3/€KTPpOSHeprHH Ha Hp 
83 KYJAUHIO OpolatouAx GawiHH pac- 
80 TBOPOB. 
75 |- Kak oka3aqu MpoBeqeHHBIe HC- 
70 CICQOBAHHA, KOHUCHTPalHaA  HH- 
Se Seiaen is TPpHT-HHTpaTa KaJblust B UWMpKy- 
60|— vole Pannore JIMPYIOWCM paCTBOPe OKAa3bIBaeT 
55| urevanue. OOJIbuIOe BJIHMAHHE Ha cTeneHb no- 
4ugpu 8 ckobhax - 

59 | 2 onpedenenud PIOULCHHA. 
ie ka . SaBHCHMOCTb cTeNeHH norao- 
8 50 100 150 200 250 300 350 400 450 50 WCHHA OT KOHICHTPpauHH HHTpHT- 
b, ef HHTpaTa KaIbuuA B WMpKyANpyw- 


IlEM pacTBOpe B HHTepBase or 150 
no 425 e/a TloKka3aHa Ha puc. 2. 
ILMPKy-IHpyloulemM pactTBope mpu: IIpH yBennyenun KOHUECHTpa- 
MIOTHOCTH opowenna 16 M3/#2.uac, co- UHH HHTPHT-HHTpaTa KaJIbILHA B 
AepKanun CaO—6— efa, KONUCHTpallyu y 
NO+NOzs B ra3ax a eae B Sauilio— ILHPKYJIHpP ytoulem pacTBOpe CTeneHb 
0,95; cKOpocTH rasa 0,325 mecex; BpeMe- NOrJIOWJeEHHA Ta3a YMCHbIUAaeTCaA. 
1 NpeOpipanHaA Lra30B B Hacagke G6aulHtu— 
11,1 cex. Kak BHAHO M3 pHCyHKa, 3aBu- 
CHMOCTbh CTeIMC€HH MNOrJIOWJGHHA OT 
KOHKCHTPalWH PaCTBOpa HOCHT JMHeMHbIN XapaKTep u BbIp a>KaeTCH 
IMTIHPHYeCKHM VpaBHeHveM 


a = 100 —0,1042-C (6)* 


rye %—cTeneub NOrAonlenus, % 
C—cyMMapHoe cogep Kanne HHTPHT-HATpaToB, 2/2. 
IIpupeqenupre HyoKe 3Ha¥eHUA cTenenHH NOrIOWLeHHA, NOJyYeHHbIe 
IKCTIEPHMEHTAJIBHO WH MOACUHTAHHBIe 10 ypaBHeHHio (6), ONH3KH Mex- 
AY coook: 


Pic. 2. Sapncumocrb npowexta a6cop6- 
HH OT COAepKaAHHA HHTPHT-HHTpata B 


Creneub norsomenna B% , nO.ly 4eHHaa 
SKCIEPHMEHTaIbHO . . . . . . . . . 81,0) «677.2 60,1 57.4 


’ 3 


CtenleHb noriomeHHa B %, nogcuHTaH- 
HAM TED “YPABNCHWIO (D> 5. a ie Gare 1 BOG 7729 62:7-- b/d 


Kos@puunent 0,1042 B ypapnenuu (6) cipapeaHB anlub mpH 
KOHUEHTpawHH OKHCIOB asoTa (NO-}-NO,) B ncxoqHom raze NopsyKa 
0,95%. [na apyrux 3Hauennit KOHUCHTPallHH OKHCJIOB a30Ta B ypaB- 
HeHHH (6) nonyuatoTca ube KOSpPPHUKeEHTH!. O_HaKO sHHeHbI xa- 





* MowapHoe OTHOWeHHe HHTPHTOB K HHTpaTaM B UHPKYJIHPYIOMLHX pacTBopax 
HAXOAN0Cb B Mpesettax oT 1,6: 1 yo 1,15: 1, 
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pakTep 3a4BHCHMOCTH CTeMeHH MOPJIOUleHHA OT COepxXaHHA HHTPHT- 
HUTpaTa KaJIblHA B UWHPKYJMpyIOUleM pacTBOpe COXpaHsAeTCAH BO BCeM 
UCCA@AOBAHHOM HHTepBasle KOHLeHTpallMi OKHCAOB a30Ta (oT 0,3 JO 
1,1%) B HcxOQHOM ra3e. 
Tak, Hampumep, Tp KOHUeHTpauHH oKHCoB a30ta (NO-+-NO,) 
B HCXOAHOM ra3e B 0,35% (BpeMA mpeObliBaHHA HHTPOSHbIX Ta30B B 
30He peakuHH 22,2 ceK., AMHEMHaA CKOpOCcTb rasa 0,162 m/cex, cosep- 
wKanwe akTuBHoH CaO 6,3 e2/A, MMOTHOCTb OpOUIeHHA HacaAKH 
16 m?/m?-uac) 3aBMCHMOCTb CTeNe€HH MOPOWLeHHA OT KOHICHTpallHh 
HUTPHT-HHTpaTOB B WHPKYJHPYIOWHX paCTBOPaX BbIPaKaeTCH ypaB- 
HeHHeM 
a = 100 —0,1362-C (7) 


rae o—cTeneHb NoriomenHs, %0; 


C—cyMMapHoe CosepKaHve HHTPHT-HHTpaTos, 2/2. 

CpaBHuBad TOAyYeHHbIe 3IMMMpHyeCKHe ypaBHeHHA (6) H (7), 
MOXKHO Cie@laTb BbIBOA, UTO BJIHAHHE COAeEPKAHHA HATPHT-HHTPaTOB 
KaJIbUHA B WHPKYJUpYIOWleM paCTBOpe Ha CTeNeHb MOPJIOMeHHA OKHC- 
JOB a30Ta TIPOABAAeTCA CHIbHeEe MpH Oomee HH3KHX KOHUCHTPalHAX 
NO-;}-NO, B HCXOAHOM raze. 


4. BavaHve NAOTHOCTH OpouleHHA HacaqKH Ha CTeNeHb NOFJOWeHHA 


3aBHCHMOCTb CTENCHH TMOPIOWIeHHA OT MJIOTHOCTH OPOLWeHHA Ha- 
CaKH UMPKYJIHPyOUlLHMU paCTBOPaMH HUHTPHT-HHTpata KaJibUHA 
u3yyeHa HegoctaTouno. Tlomaranv, 4YTO Tp YBeAHYeCHHH TJIOTHOCTH 
OPOWeHHA MOBbINAeTCH CTENCHb NMOPIOWeHHA UH JTYYWIe yAaAAIOTCH 
ocaKH C KepamMuyeckHX Koel. B COOTBeTCTBHH C STHM, TPH MpOeKTH- 
POBAHHH MPHHUMaJIHCb 3HAYCHHA MOTHOCTH OPOWeHHA NopAAKa 
35—40 m3/m?-4ac. C Apyrofi CTOPOHbI, B HEKOTOPBIX paOoTax PEKOMEH- 
JlveTCH [IPHMCHATb 3HAYHTEbHO MEHbIUNe MIOTHOCTH OpOLIeHHA. 
Tax, B.A. Knepxeun M.A.Muunosnu, CCbIuadcb Ha JaHHble paoortbi o7- 
HOFO H3 3apyOexKHBIX 34BO0B, yKa3bIBaIOT, UTO YBEAHYCHHE MVIOTHOCTH 
OpoweHHA HacagKu ‘oT 2,16 m?/m?-uac to 6 m°/m?-4ac MO3BOHIO 
MOBbICHTbh CTeNCHb MOPIOWeHHA OKUCJIOB a30TA H3BECTKOBbIM MO.JIO- 
KOM OT 73—75°% no 80—89%. 

M. A. Munnopuyu, H. A. Tletpuyenxo uv JT. H. Bppisranosa, 
TIPOBOAMBUIMe H3yYeHHe Mpolecca NMOTMOWLEHHA OKHCJIOB a30Ta K3- 
BeCTKOBbIM MOJIOKOM Ha YCTaHOBKe NOsy3aBOACKoro MacuiTada, MpHill- 
HK BBIBOLY, YTO NMOTHOCTh OpOWeHHA HacankH BO M°/M*-4aC 
CelyeT CYHTATb JOCTATOUHOH. 

Ha oCHOBaHHH Ja0OpaTOPHbIX ONbITOB MO MOTJIOWLEHHIO OKHCJIOB 
a3zoTa pacTBopaMH egKoro HaTpa u comb, B. UH. ATPOUleH KO" 
peKOMeHAyeT Jin 3aBOZCKMX YCJIOBHH TVIOTHOCTb OpoOlleHHA B 
9—10 m3/m?-4ac. 

Onpefesenue ONTHMaIbHOH MOTHOCTH OpOWeHHA Hacaakn mped- 
CTABNANO 3HAYHTeEAbDHBIM MpakTHyeCKHH HHTepec. Hamu OBO H3yyeHO 
BJIMAHHE 3TOTO (tpakTOpa Ha CTeMeHb NOFsOMeHHA B HHTepBale 3Haue- 
HHH MWOTHOCTH OpomeHHA oT 32 m?/m?-4ac No 15,3 mM3?/m* “aC. 
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Hannble 0 3aGHCHMOCTH CTeNeHH MOFAOMLeHMA OT NOTHOCTH Opo- 
NIGHAA HaCaQKH IIPH HOPMabHOH paOoTe pa3Opbi3rHBaTenA NMpHBe- 
qenbl B Ta6. 4. Ip sToM aHHelHaA CKOPOCTb ra30B B CBOOOHOM Cce- 
NeHHH OawinH cocTaBasana 0,325 m/cex, a BpeMa npeObiBaHus ra30B 
B CBOOOZHOM oObeme HacanKku 11,1 cex. 

















Tabauya 4 
Bausanne nioruccTu OpOWeHHA HaCakKW Ha CTeNeHb NOTJOULeHHA 

-_ ° 

= . K y iH = 3 
= < OHUCHTPAHng AeMbHbIH Bec, Coctap pac: 4 at, os 
= = OcTaB PpacTBONd, @/2 x 

5 = | NO+NOz, % oom e rin 
2 | 8 & af 
3 — SS — ° 

a a | xs ra fie 
— = I a = Py 5 * 
mg b= o = = a 22 J < 
Ss Y at a Of a s ~ oe oe 
5* A EL c Hon; £8 a P RR zt m= O 
ss; 2, 2] ¢ ;se8l ee /2/ 2; $) e] . | 28 
oy w “~ 3 =o ot) Daa ae Pom a = x x 
s = a 63 Gae} go Z Zz Q Eo. 
oa 2. i co w OD 8 mS oY on S . ee = 
bet UO = ae zac goa tH O CO O UO == 








32 151,6)0,514; 0,249 1,318] 1,262) 31,5 47 240 | 37,5 | 0,761: 1 
21, 3/56, 7; 0,485 | 0,210} 1,277) 1,236] 32,6! 6,7 o2 197 | 24,6 {0,951: 1 
IG 52,0) 0,383] 0,184) 1,299 1,242138,4] 7,0 | 152 | 205 | 33,5 |0,922:1 

Kak BHJHO H3 JauHbIX Tada. 4, pesyabTaTbl, NoJyYeHHBIe npH 
paOoTe ¢c MOTHOCTAMH opoweHHa B 32 3/m?-uac u 16 m3/m?-uaCc, 
MpakTHYeCKH HACHTHYHDI. 

Hexoropoe ysBeiuuenne cTeneHH a6cop6unH mpu maoTHocTu 
opomenusa 21,3 m?/m?-4vac TO cpaBHeHHiO C HJIOTHOCTAMH OpOLeHHA 
32 Hu 16 °/m?-4ac MOXKHO OODACHHTb TEM, YTO LHpKyAUpYOUlUli 
pacTBOp cOep2xKasl MeHbIUee KOTHUeCTBO CaCO, 

BHoMbuloe BHAHHE Ha CTEMeHb MOPOULEHHA HUTPO3HbIX Ta30B OKa- 
3bIBAeCT YAaCTHYHAA 3a0NBKa pa30pbi3ruBaTenaA. 

B Ta6a. 5 npHBedenbt JaHHble O 3ABHCHMOCTH CTeneHH NOrsOWeHHs 
OT NJOTHOCTH OPOWeHHA HaCaXKH B NMepHO YaCTHYHOH 3a6HBKH pa3- 
OpbISPHBATeIA Mp JIMHelHOl CKOpOCTH fra3a B CBOGOJHOM ceyeHHH 
OawHH B 0,487 m/cex u BpemMeHH mMpeObiBaHHs ra30B B CBOOOJHOM 


oObpeme HacanKku 7,41 cex. 














Ta6auya 5 

Bau HHHE f1OTHGCCTH OpOwmeHHA HaCaKH Ha CTeNeCHb NOTMOWLCHHA OKHCJOB a30Ta 
= & | KouuerTpauy Y eAbublit Bec s z 
= *Tpauy JIBHbIE BCC, CocrapB pactBopa, 2.4 r 
33 NO+NO,, % oom nia 3 & 
ie ; O =e 
~ & oe = Qo oe oO fm 
ors © e oe” 
Dew? 2 toa % | 5 x 
. = o 1 =o o on | | “ 
a6 = 6 ro) (or ~ rn — oy i “4 Y 
aoe 3* S) x a rae = a = ie oS 
cz ieel & - | geS| Ag ! 6 E 4 S - ze 
eH o:8 ” 3 Sim 5 2 iS Bs > > O RS 
Ox = = a] Q a Eo = oS ea m4 eS 5& , 
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32 |36,4/0,55 10,35 | 1,286! 1,221 31,2! 6,0 | 148 | 179 | 35,0 | 1,027: 1 
21 3/37, 3] 0,472} 0,296} 1,313] 1,247] 31,6 6,2 | 167 | 198 | 33,2 |1,048:1 
16 43,2) 0,498! 0,282) 1,311] 1,262 32,0 6,3 | 178 | 209 | 32.9} 1,058: 1 


| 
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Kak BHXHO 43 TAO. oO, IPH yBeHYeHHH IIOTHOCTH OpOLUCHHA B 
npa pasa (oT 16 #1°/m*-4ac QO 39 m3/m?2-uac) CTeMeHb NOPOuenHA 
OKHCJIOB a3g0Ta aKe YMCHbUIMJACh. 

IIpu paOote OaulHH C YaCTHYHO 3a0HTbIM pa3OpbIsrHBaTeemM Ha- 
Omiolaniacb YaCTHYHAA HHBeEPCHA HHTPHTa B HUTpaT C BbIAeeHKeM 
propuaHo NO B ra30Byto (pasy, UTO pesKO MOHHKAO CTEMCHb MO- 
rnouleHuA. ITO NoATBepxaeTCH HHSKHM MOJIAPHbIM OTHOLICHHEM 
HHTPHTOB K HUTpaTaM B WHPKyJIMpYtolllem pacTBope. 

PeakllHa HHBepCHH HHTPHTOB B HHTpaTbI, a TaKKe nomafaHHe 
C HHTPO3HbIMH ra3aMH MapoB H Opbi3r a3OTHOM KHCJIOTbI YMCHBIUaIOT 
MOJIAPHOe OTHOWEHHE HUTPHTOB K HUTPaTaM, KOTOPOe MOKET CTATb 
MeHbUIe CAHHHLBI. 

CpaBHuBad AaHHbie ra6n. 4 u 5, MOXKHO BHACTb, KaKOe CHJIBHOE 
BIIHAHHe OKASbIBAIOT YACTHYHbIe 340HBKH pa3OpbisrHBaTedA Ha CTe- 
neHb HOriouleHHA. NOTA HHBeEPpCHA HHTPHTOB B HATpaTbl Mp HOp- 
MabHOH pa6oTe pa3sOpbisrHBaTeiA 6bina Gonee 3HAYHTeAbHOH, YeM 
B clyuae ero YACTHYHOH 3a0UBKH (3TO BHAHO H3 MOHW2KCHHOFO MOWIAP- 
HOrO COOTHOWMCHHA HATPHTOB K HuTpaTaM), CTemeHb HMOrwOueHHA 
Oplla B CpeCMHEM Ha 14.6% BbIUe. 

Jlannple, Nouly4eHHble HAMM B pesyJIbTATe IPOBeACHHA ONBITOB B 
lowly 3aBOAC KOM MaciiTa6e, MoKa3au, ITO B HHTEpBaJe [IJIOTHOCTeEH 
OpoweHHaA HacagKH OT 32 u3/m?-uac Ho 15,3 m3/m?-4ac cTemeHb Mo- 
rMOWLEHHA OKACAOB a3z0Ta He 3aBHCHT OF MOTHOCTH OpOlWeHHA. 
Tlostomy HeT HeOOxOAMMOCTH TMOBbIILATb IWIOTHOCTb OPOWeHHA MO 
35—40 m?/m?-4ac. 

Ha OCHOBaHHH MOJYYeHHBIX HaMH JaHHbIX MOKHO DEKOMCHJOBaTb 
IPHMeHATb IVIOTHOCTb OPOUleHHA HE Gonee 15 m?/m?-4ac. 

[pH NOHWKeHHH MOTHOCTH OPOWCHHA nacanku ¢ 35—40 m?/m*-4ac 
no 15 m?/m?-4ac CoKpaTHTCA pacxod QICKTPOSHEPrHH, 3aTpadHBae- 
MoH Ha paOoTy WHPKYIALMOHHBIX HAaCOCOB. Bo3MOXHOCTb jaJlbHeH- 
IWerO NOHWKCHHA MJIOTHOCTH OpOlleHHx (10 8—-9 m3/m*-4ac, PeKO- 
menzyemoro ATpouleHKO) AosKHA 6bITb NOATBepxKAeHa NyTeM IKCHE- 
PHMeHTA@JIbHOH NPOBEPKH = B 3ABOACKHX YCJIOBHAX. 


5. Bnusnune cosepxKanna aKTHBHOH CaO 
B WHpKyAWpylouHx pacTBOpax Ha CTeneHb NOrjOWleHHs. 
O6pasosaHve BOKHBIX coulen 


a) Bauaune comepxauHua akKTHBHOH CaO 
Ha cTeneHb NOTMOMeCHHA 


Bonpoc 0 3aBHCHMOCTH CTereHH MOrOWeHUA OKHCJIOB a30Ta OT 
collepKaHHA aKTHBHOH CaO B UMpKyAMpylouleM pacTBope NpeAcTaB- 
jineT TIpaKTHUeCKHH HHTEPEC. Tipu nopbiueHau CofeprkaHHA akTHB- 
Holi CaO Ha OAWH rpaMMB wJinTpe pacTBOpd pacxO], A30THOH KHCAOTHI 
(B MOHOrHApatTe) B Mpouecce MWHBepCHH YBeIHYHBAaAeTCA Ha 225 Ke/m?. 

MuHeHHA pasJIHUHbIX uccieqopaTeiei mo 3TOMy BOTIpocy MpOTH- 
BopeuHBbl. OAHH W3 HHX fomaraioT, TO NMOBbIWNeEHHeE COsepAKAaHHA 
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AKTHBHOH CaO CYMLECTBEHHO MOBbILUAaeT CTeENeHb NOPJIOWeHHA; 10 Way- 
NBIM APYTHX—cofepxanne akTuBynolt CaO na crenenp NOIOULeHHA 
He BJIMHeT. 

CaeqyeT oTmetuTb, utTo quia PaCTBOPOB HH3KOH KOHWeHTpaunn 
BEpXHHH Mpefe coxepxanna CaQ ne OrpaHH4eH, B TO BpeMA Kak 
AJ KOHILCHTPHPOBaHHbIX paCTBOPOB OH ONpeAeNAeTCA YCNOBHAMH 
OOpasoBaHHA JBOMHEIX coneiy*. 

OnbITbI 10 U3y4eHHIO 3aBHCUMOCTH CTENCHH MOPAOWEHHA OT Copep- 
*KAHHA AKTHBHOK CaO nmpxBoguauch yamu IPH COM€pxaHHu aKTHB- 
HOH CaO B UApKyaupyromnx PpacTBopax OT 6 Jo 40 e/a” (npenenbuoe 
sHayenue). TIpu cogepxanuu axtusnott CaO 40 e/a o6pas3ytorcs 
ABOHHBIe comH (cM, HHKe). 

B ra6s. 6 npnBeyenni CPeHHHe MaHHble ANA AByX cepuii ONIbITOB, 
IPOBOAMBIUAXCS IPH CpeAHEM COMepKaHHH AKTHBHOL CaO 29,7 2/2 
H 6,1 e/a, anunetuog CKOPOCTH Fa3a B CBOOOAHOM ceyeHHH OaulHH 
0,162 m/cex uv Bpemenn NpeOblBaHua rasa B CBOOOZHOM obbeme Hacay- 
KH 22,2 cek. 











Ta6auya 6 
Bausnue coqepxanua aktusHol CaO Ha CTeneHb noraAoueHHa 

Konuentrpauna ¥ 2eMbiubii a ; 

NO+NOz, % Bec He- r Cotas pacrsopa, 2/4 Mosapuoe 
Crenexb dunptpo- { Temne- OTHOWeHHe 
acne BaHHoro |PaTypa, HHTPHTOB 

Ha Ha PpacTBopa, a K HHTpatTam 

Bxoge | BLIxoge 2/cm3 | axrup |Ca(NO2)2/ Ca(NO3)2 CaCOg . 

0,533 | 0,220] 58,7 I 31] 32,3 | 29,7 176 160 70,3 | ! 366: 1 


0,569 | 0,239} 58,1] 1,311 | 29,8] 61] 487 175 — 


Kak BHAHO H3 TAGs. 6, COMepKaHve AKTHBHOH CaO B LHP KYJIHpyio- 
WL€M PaCTBOpe He BJIHAeCT Ha CTeNeHb aOcopOuuHn. Tlostomy ontumaamp- 
HOe Cokepoxkanne CaO B YNpKyAHpyroMleM PacTBOpe onpenenserca 
PacTBOpHMocTbIO Ca(OH), npw aaHHeix YCOBHAX**, T.* €. pacTBop 
Ha BbIXOWe H3 OalHH AoMKeH ObITS HacpimjeH Ca(OH),. H3 u3snoxen- 
HOTO BbIIN€ HCHO, YTO ONTHMAbHOe cofepKanne CaO ne ABJIACTCH 
OCTOAHHBIM HM 3@BHCHT OT IOTHOCTH opouleHua x BbICOTHI CJIOA 
HacayKh. 

O6a (bakTopa onpegensior nouuxKenue COMCpKAaHHA AKTHBHOL 
CaO 3a o4MH npoxon pacTBopa yepe3 Hacanky. 

IIpu yBeamyennu naoruoctu OPOIWCHHA HW NOHMKEHHH BBICOTHI COR 
HaCaIKH ONTHMAabHOe CosepxKaHue CaO B pacTBope, NowaBaemMom Ha 
OpoluleHHve, yMeHbulaetca. B npaxTuyeckux YCJIOBHAX JIA NowyyeHua 





* Bonpoc 06 OO6pa3s0BaHHH JBORHBIX co.le;j OyaqeT Tlo,po6Ho paccmMoTpeH 
B JlaJIbHeHem., 

** PacrBopumocth Ca(OH)> B Boge npu TemilepatTypax 20-—40° coctapasaer co- 
OTBeTCTBeHHO 1,65—1,53 eB wHTpe Bogie, 
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pacTBopos, cofepxkamux 150—300 2/A HATPHT-HHTpatTa KaJIbuuA, 
KoNeOaHHe OMNTHMaIbHOrO CosepKaHHA AKTHBHOM CaO HeBeJIHKO H 
jlexKUT B Mpememax 5—8 2/ A. 


6)O6pazs0BaHHe ABOHHEX Conen 
YH BO3MOMKHOCTb NOAYYCHUA 

KOHWCHTPHPOBaHHHBX pacTBOPOB 
HHTPUT-HHTpaTa KaTbUHA 


TlornomeHve OKHCAOB a30TA H3BECTKOBbIM MOJIOKOM HMECCT Cen 
(buyecKHe OCOGCHHOCTH, OTAHUAIOIIHe ero OT NOTOULeHHA OKHCJIOB 
a30Ta APyruMu mwemnoyamy (cola HIM eAKHH HaTp). Han6oulee BaxKHOH 
OCOOCHHOCTHIO ABAACTCH BO3MOXKHOCTh OOpa30BaHHA ABOHHOH COJH 
coctapa CaQ-Ca(NO,),-2H,O, KoTopa BbI3bIBaeT 3aryCcTeBaHHe, a 
IPH M3BECTHBIX YCJIOBHAX MaKe 3aTBepsepaHve WAPKyMpYrOUero 


pacTBopa. 

Tlono6uble ABeHHA OTMeYeHBI B MpakTHKe padoTbl sapyOexKHbIXx 
3aBOOB. 

Kpome oOpa30BaHHA RBOHHbIX COeH, HaOMOAaNOCb U meHooopa- 
30BaHHe. 


O6pa30BaHHe ABOHHON COJIM MOXKET BbISBATb OoubuUlHe 3aTpyAHe- 
HUA pH MOMYYeHHH KOHWEHTPHPOBaHHbIX PaCTBOPOB HUTPHT-HHTpaTa 
KAJIbUMA B MpOlecce NOrOWleHHA OKHCOB a30TA H3BECTKOBBIM MOJIO- 
KOM. 

[Ipopenenuble HaMH B MOJy3aBOACKOM MacuiTa6e OMNbITbI 2OKa- 
3aJ1M BO3MOKHOCTb padoTh! OaliHH WeOUHOTO MOMIoWleHHA MPH 
BbICOKOH KOHIUCHTPallHH HUTPHT-HUTpaTa KaJiblluA B UMPKYJIHpyto- 
mem pactsope (400—500 e/2) 6e3 oOpa30BanHA JBOHHbIX CoueH. 

Kak noka3aqu HallH paOoTbl, OMHHM H3 yYCJIOBHH, HCKIOUaIOUIMX 
o6pa3s0BaHHe ABOMHbIX CONeH, ABACTCH BbICOKAH CTENCHb OKHCICH- 
noctu NO p NO, B noctynaiomux B OauiHio HUTpOsHBIx ra3ax. IIpu 
9TOM MOYualoTCH KOHUCHTPHPOBaHHble PpaCTBOPbl C NOHHKCHHBIM MO- 
JAPHbIM OTHOWCHHEM HATPHTOB K HHTpaTaM. 

OyHako B Mpouecce paOoTb HMeIH MeCTO TakxKe CJyyan, Kora 
cofepKaHve HHTPHTa KaJIbUMA B WHPKYJIHpyIOuleM pacTBOpe TIPeBbl- 
wano 230 2/2 (mp CyMMapHOM COJepxKaHHH HATPHT-HATPaTOB 400 e/a 
Hu Gouee), HO HH CHJIbHOTO 3aryCTeBaHHA PaCTBOPOB, HH 3aTBepACBa- 
HHA HX He HaOsoMaocb. 

B ta6a. 7 1pHBezeHbl COCTaBbI STHX PaCTBOPOB. 

Kak BHHO W3 AaHHbIX Ta6n. 7, He TOMbKO aOCOMIOTHOR COepmKa- 
Hue Ca(NO,), B pacTBope ObINO BbICOKHM, HOH OTHOINUCHHe HHTPHTOB: 
K HHTpaTam Opio BemuKO. HecmMoTps Ha 3TO, OOpasoBaHne JBOHHbIX 
comeH He HaOMtofasocb. 

Ha oCHOBaHHH 3THX JaHHbIX MOMKHO CfesaTb BbIBOA, YTO TPH 
HH3KOM COfepxKaHHH AKTHBHOH OKHCH KaJIbUMA B WHPKYJIHPyIOuleM 
pacTBope nopsaKa 6,2—7,6 2/2 nBOlHbIe COMM He OOpa3sylwTCa. IIpu- 
MOBBILICHHH ComepxKaHuA CaO fo 45,0 2/4, Kak NOKA3aJI OIbIT HalueH 
paOoTbl, IIpOHCXOAHT 3aTBepAeBanHe pacTBopa. B Ta61. 8 NpHBeAeHbI 
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Ta6auya 7 
CoctaBbl He3aTBepAeBaloWHX PacTBOpOB 
y ai 

nara | Coctap pacTRopa, e,.2 Cymmapnice Mensiaees 
PHIPTpO- Temne- COACP KABHKE] OTHoOMeEHHE 
BaHHOro ae i eas die ih ow ee pe as HHTPHTOB 
: IMTPaTOB, erie oe 
eens akras | Ca(NOp)o | Ca(NOy)o |’ CaCO, | ea | METPATaM 
I 370 26 t,o 266 190 38, 7 456 L f39 

1,340 28 3,0 253 165 28,5 418 1,905: | 

1, 320 30 7,6 253 143 29.1 396 2,198: | 

1,351 29 6,4 275 108 36 ,8 383 3,164: 1 

1, 386 30 6,2 333 11] 40,6 444 3,696 : I 

1, 386 30 7,6 343 99 40,8 442 4,304: | 





AWAHHbIe O COCTABe WHPKYJHPYIOULHX PaCTBOPOB, TPH KOTOPbIX HMe,JIO 
MC€CTO 3aryCTe€BaHHe H 3aTBEPTCBaHHe PaCTBOPOB BO BPeMA SKCIMYya- 


TalHH OMbITHOH YCTAHOBKH. 
Ta6auyau & 


Coctas 3aTBCPACBAlOWLHX PaCTBOPOB 





CoctaB pacTBOpOB 


% e/a 
: IIpHmMeyanne 























N N CaO CaO 

o6unii HHTPUTHbIti nae Ca(NOg)3 | Ca(NO3)o aati: 

4,482 3,012 3,4 [92 116 44,9 PactBop NeHHTCA H 
HaynHaeT = 3ary- 
CTeBaTb 

5,879 3,649 3,3 232 178 44,6 PactBop 3aTBepje.l 
(cucTemMa 3akyno- 
pena) 


5 


Jlis MOCTHKeEHHA ONTHMAJIbHOH CTeMeHH MOPrJOWeHHA OKHCJIOB 
a30TAa Mbl PCKOMCHAYeEM MOAAepoxKHBAaTb COfepKaHHe akKTHBHOH CaO 
B WHpKyJiMpyloulem pactBope 5—8 2/2. Takaa KOHIeCHTPaluA AaKTHB- 
HoH CaO He fou%KHa MpHBecTH K OOpasoBaHHlO ABOMHbIX Covell. 
Ilo ycoBHAM MaTepHaabHOrO OamaHca, AIA nomwyyeHHA KOHILCHTpH- 
POBaHHbIX pacTBopoB CaO HeoOxoqHMO MPHMeHATb H3BECTKOBOe 
MOJIOKO NOBbILIEHHOM KOHUeCHTPauHH. Tak, HanpumMep, Jaa mony- 
YeHHA WHPKYJIMpyloulero pacTBopa, comepxaumero 7,5 2/2 aKTHBHOH 
CaO, 266 e/a Ca(NO,), # 190 2/2 (NO,)., KomMYeCTBO CaO B HCXOHOM 
H3BECTKOBOM MOJIOKe JlOJDKHO ObITb paBHO: 

7,5 + 7.56 + 5-56 = 7,5 + 112,8 + 64,9 = 185,2 e/a 
Yto6bl NouyduTh Gomee KOHUECHTPHPOBaHHble pacTBOpbl, HeEOOXOAHMO 
MIPHM@€HATb H3BeECTKOBOe MOJIOKO C CogxepxkaHHem CaO B 200 e/a” u 
Bbiue. IIpH mycKe CHCTeEMbI HA TAKOMe KOHUCHTPHPOBa@HHOM H3BeCTKO- 
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BOM MOJIOKe HeH30eKHO OOpa3zoBaHHe WBOHHBIX COeH H 3aKkynopKa 
6aliHH WH KOMMYHHKAaLHH. 

JleticTBuTebHO, IpH CosepKaHHH 905 2/a CaO B UCXOXHOM MOJIO- 
Ke, pacTBOp C KOHIeHTpauel B 232 e/a Ca(NO,), u 178 2/2 Ca(NOs). 
nomyuaeTcs pH CosepKaHHnk AKTHBHOH CaO B WHpKyJIHpyiouleM 
pacTBope, PaBHOM 


232 


. 178 
205 — 735°06 


= 164° = 205 — 98,42 — 60,78 = 45,8 e/a 


Ho np TakoH KOHUeHTpalAn AKTHBHOM CaO o6pa3y1oTcA JBOH- 
HbIe COJM HW MpOHCXOAMT 3aTBepAeBaHHe pacTBOpa (cM. TaOw. 8). 

13 H31I0%KeHHOFO BbIUe CemyeT, YTO AA H30eKAHHA 3AKYNOPKH 
ammapaTypbl (BCe,CTBHe o6pa30BaHHA ABOHHbIX comeH) myck CHCTe- 
MbI B paOOTy BO BCEX CJLYYaAX MOMKEH NPOBOMATbCA Ha Hi3BeECTKOBOM 
MoNOKe NOHWKCHHOH KOHWeHTpallHH C OOWHM COJepxKaHHeM CaO He 
Bpiue 150 2/4. 

Korga Ke TO Mepe HelTpain3alHH COAepxKaHHe CaO B WHpKyJ1H- 
pyiouem pacTBope OyseT AoBeAeHO Ao 5—8 e/a CaO, MOXKHO HadH- 
HaTb MO3HpOBKY KOHUeHTPHpOBaHHOTO pacTBOpa H3BECTKOBOTO MO- 
woKa. 

TlommepxKuBan cofepxkaHHe AKTHBHOM CaO B mpouecce padoTbl 
B npefenax 5—8 2/2, HOBOMAT KOHLEHTP allio HMTPHT-HHTpaTa KaJib- 
HA B pacTBope Jo TpeOyemoro 3HayeHHA. 

[IpHMeHand TaKOH peoKHM paOoTbl, MOKHO H30eKAaTb 3aKyNOPKH 
CHCTeMbI axKe Ip NOMyYeHHU pacTBOpOB C KOHIWeHTpauveH HUTPHT- 
HuTpaToB fo 500 e/a. 

IIpu cofepxaHHH HHTPHT-HHTpaTOB NO 950 2/a uacTo HaOOLaslocb 
cna6oe meHoo6pasopanxe. IIpH NoBbIeHHH KOHUeHTpallHy pacTBO- 
pop neHooOpas0BaHHe YCHIMBaOCh, HO HE MelIaIO HOPM@JIbHOH pa- 
6oTe. 

Koraa xe (mo KakHM-J1HOO IIpH¥UHHaM) pacTBOp CTaHOBHJICA Hel- 
TPpaNbHbIM WAH CAOOKHCJIBIM, HaOsMOLaNOCb CHIbHOe BCHeHHBAaHHE, 
IpHBOAHBLee K MepeOoAM B pa6oTe WHpKyJAWHOHHOTO Hacoca (Ha- 
coc «cO6pacbiBa»). 

Bcnenuspanue 6bll0 OCOOeHHO CHJIbHbIM Tipv pa6oTe C rpA3HbIM H3- 
BeCTKOBbIM MOJIOKOM, Kora cofepxanne CaCO; B WAPKYTHPYIOuleM 
pacTBope JOXOAHMO AO 70—100 2/a. | 


B) KauecTBo H3SBECTKOBOTO MONTOKA 


KauecTBo H3BeCTKOBOrO MOJOKa B 3HAYHTeIbHOK CTeNeHH pe- 
laeT BOMpoc 06 HCNOMb3OBaHHH STOTO BHAA MleNOdM ATs y 1aBJIHBa- 
HHA OKHCIOB a30TAa H3 XBOCTOBBIX HHTPOSHbIX Fa3oB. Ilpu npHMeHeHHH 
3arpASHEHHOFO H3BECTKOBOTO MOJIOKa (CaCOs, yroulb, MeCOK, FHApo- 
OKHCH 2KeNle3a H aJOMHHHA, CHJIMKaTbl) BEpOATHOCTb yaCTHYHOH 3a- 
GUBKH pasOpbISrHBaTeA BOSpacTaeT, a CMEMOBATCbHO, yBeIHUMBaeT- 
CA HW BEPOATHOCTD padorbl OalllHH C NOHWKeHHOH cTeneHbIo aOcopOuHk. 
CoenyeT OTMETHTb, TO IIPHMEHEHHE 3arpASHEHHOTO MOIOKa OTPankaetT- 
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CA H Ha MOCACAYIOULHX CTaMAX NPOM3SBOACTBAa, B YaCTHOCTH, (PHJIbTpo- 
BaHHH MHBeEpTHPOBaHHbIX PaCTBOPOB HHTpaTa KaJIbLLMs. Ilostomy 
H3BECTKOBO€ MOJOKO HEOOXOAHMO OYHMLaTb OT HpHMeceli 0 MoctTyn- 
ACHUA B YCTaHOBKy WeNOUHOrO NormomeHus. TombKo mpH nip HMe- 
H€HHH YACTbIX PaCTBOPOB H3BECTKOBOTO MOMOKa (CBO6OAHOrO OT NecKa 
SHeAOMana> HW APYrHx MpHMecet) He OyzeT 3a6uBaTbca pas6ppisru- 
BaTelb WM IWeOUHbIe OaluHH OyAyT paboTaTh ANMTeNbHOe BpeMA C 
BbICOKOH CTeneHbio aOcop6unn. : 


If. HEKOTOPBIE BOMIPOCbI, CBASAHHDIE C IIPOEKTHPOBAHHEM 
MW IKCIUIYATAUWEM YCTAHOBOK JWIA NMOJIOWWEHHA OKHCJIOB A3OTA 
H3BECTKOBbIM MOJIOKOM 


1. Konuentpauna HHTPHT-HHTpaTa KaJbung 
B mocTynmatmulHx Ha HHBepcHiO pacTBOopax 
H 4HCO CTyneHenH aOcop6unn 


Halu uccnenopaHua, npospenenuple na HOV3aBOACKOH yCTaHoBKe, 
AOKASaH BOSMOXKHOCTh HEMpepbIBHOTO Cnocoba nNomyYeHHA pacTBo- 
PpOB C KOHNCHTpallveH HUTPHT-HUuTpaToB nopsgyKa 500 e/a. Hapsaay 
C 3THM ObIIO yCTaHOBeHO, YTO MPH NOBLIWeHHH KOHILGHTpauHu HH- 
TPHT-HATpaTOB B IWHMPKYJIMPylOWleM paCTBOpe non xKaeTCA cCTeneHD 
NOrJIOWeHHA. 

[loppiueHve KOHI[eHTpal4n pactBopa, NOCTyNaioulero B_ BbITap- 
HO OTACICHHE, MO3BONACT 3HAYHTCIbHO COKpaTHTb pacxo mapa u 
YMEHDINHTb NOBEPXHOCTh TeNJOOOMeHa B BbIMapHbIX anmapartax. 

Kak mokasaIM pacuetbl, 1a TpexKoprycHoli BbINapKH PpacTBOpOB 
HHTPHT-HUTpaTa KaJbUMA MOBbILICHHE KOHUEHTpalHA HUTPHT-HUTpa- 
ta oT 300 go 450 2/42 jomKHO coKpaTHTD YACIbHBIH pacxoy mapa 
Ha 0,7 m Ha TOHHY Cyxoi comm HM YMeHBUINTS VAC bHY!O NOBEPXHOCTb 
TemooOMeHa Ha 3 M* Ha TOHHY CyXxoli CouH B CYTKH. 

Aa pelleHua Bompoca o Lenecoo6pa3HocTH MOBBILIeHHA KOHUCH- 
TpalHH HHTPHT-HHTPaTOB B ILMPKYJIMPyIOUlMX wemouax pas6epem 
HECKOJIbKO BO3MOMKHBIX BAPHaHTOB pabOoThl OalweH wleMOUHOTO norso- 
meHHA. IlpHHMaeM, 4TO CTeNeHb KHCAOTHOFO NOrmoMleHHA paBHa 
92%, conepxanne NO+NO, sb HuTposHBIx ra3ax Ha BXOjle B OalliHto 
WENOFHOrO NoroumeHHA 0,87, yACIbHbI pacxoq ra30B Ha Bxoe B 
Camino 3800 xm? Ha 1 m npoxyKta (KHCMOTHOe HM MeNOUHOe Norno- 
INCHHE BMECTe) B NepecueTe Ha MOHOrHAparT HNO s. O6uiaa crenenp 
NOTOMCHHA OKHCIOB a30Ta B CHCTeMe CocTaBuaeT 99% u comepxKaHue 
NO--NO, 8B BbIXJIONHBIX ra3ax paBHo 0,1% o6bemn. (CaHHTapHaa 
HOpMa). 

1-H Bapuaurt. Bawna menounoro NOPOWeHHA, Opoulaeman 
PaCTBOpOM, CosepxaulHM 300 2/2 HHTPUT-HHTpaTa KablLuA HM OGecre- 
YHBalollad OUMCTKY raza jo ConepxKaHHa NO-+-NO, B 0,1% o6pemuH. 
B BBIXJIONMHBIX Fa3ax, MEPCBOAHTCH Ha OPOeHHe pacTBOPOM HHTPHT- 
HUTpaTa Kab C Comepxannem 450 2/2. SkcTpanomupysa nomyuex- 
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Hbl€ HaMH JaHHbl€, MOKHO paccyHTaTb, TO cogxepxKanHve NO+NO, 
B BbIXJIONHbIX Ta3ax yBeHYHTCA Jo 0,26% BMecto 0,1% o6beMH. nO 
CaHHTapHou Hopme. Ilostomy ykKa3aHHbili BapHaHT paOoTbI CoBeplieH- 
HO HelpHemMviem. 

IIpeqcTapneT onpeyeenHbili HHTepec MpoBepka 3TOTO BapHaHTa 
C SKOHOMHYCCKOH TOUKH 3peHHs. OOulan cTeneHb NOrouleHHa (KuC- 
AOTHOFO HW IWWeNOUHOrO) HPWH 9TOM BapHaHTe WOHHMmKaeTCA C 99 Fo 


97,4%. TlononHHTebHaA NOTepA OKHCAOB a30Ta C BbIXJIONHbIMH fra- 
3aMH paBHa: 


3800-29 —0.") — 6,08 wim HNO, 


Tak Kak KOJIHYCCTBO OKHCJIOB a30Ta, YABJHBAeMbIX B OalliHe Ue- 
JOYHOrO NOTJIOUIEHHA, CocTaBsIAeT BCero 5,5% oT o6mero KONHUeCTBA 
OKHCJIOB MOC Ce€TOK KOHTAKTHBIX amnapaToB, TO MOTepH OKHC OB 
a30Ta, OTHECeHHbIe K OJHOH TOHHE CyXOH COMM, COCTaBAT: 


97,4 126 
6,08 - 55° eg 82,8 3 /m 





re [gq —COOTHOUIEHHE MOJIEKYAAPHbIX BeCOB a30THOH KHCJOTHI 
H HUTpaTa KaJIbulHa. 


CTOMMOCTb TepHeMbIX OKHCJIOB a30TA B HECKOJIbKO pa3 IIpeBOCxo- 
MT SKOHOMHIWO, AOCTHraeMylO 3a CYeT COKPalCHHA pacxosa napa B 
mpowecce yiapkKH pacTBopa KasbuneBoOH CeHTpbl. Ecaw k Tomy »*e 
yuecTb, 4YTO TPH yBeHYeHHH KonWeHTpaiHH NO wu NO, B BbIXJOMHDbIXx 
ra3sax fo 0,26% Bmecto 0,1% mo HOpMe, MOLHOCTb YCTaHOBKH I1e04- 
HOO NOFOWeHHA CHAKaeTCH Ha 21,4% HW COOTBETCTBEHHO BO3spac- 
TaloT SKCIIYaTalHOHHbIe paCxOfbl, TO COBepleCHHO O4eBHAHAa He- 
NpHeMJeMOCTbh paCCMaTPHBaeMOlO BapHaHTa H C YKOHOMHYECKOH TOU- 
KH 3peHHs. 

IlopbiweHHe KOHIECHTpallHi Opoulaioulux OaluHIO pacTBOpOB mpH 
OAHOCTYNeCHYAaTOM MOPIOULCHHH palHOHaJbHO TOJIbKO B TOM Cyly4yae, 
Kora OalliHA 3aNpoeKTHpOBaHa C 3amacoM yAebHOrO O6beMa pH 
OpOlleHHH paCTBOpOM, cosepxKamumM 300 e/”2 HHTPHT-HHTpata, u 
MOxKeT OG6ecnequTb Oowlee BbICOKYIO CT€H€Hb OYHCTKH fa3a, YeM 3TO 
HeOOXOJHMO 10 CaHHTapHbIM YCJIOBHAM. 

2-4 BapwuvautT. Mmewtca spe GawHH wWesOUHOrTO NOTAOMIeHHA, 
yepe3 KOTOPbIe HATPO3HbIe Ta3bl MPOXOAAT NocyezopaTebHO. ObGe 
OauIHH OpowaloTcA pacTBOpoM, CoxepxaluM 450 2/2 HHTPHT-HUTpaTa 
KaJIbuua. [locne Bropok OawHH KoHUeHTpauuA NO-+ NO, 8B Bbixaon- 
HbIX Ta3ax He Oowee 0,1%. DToT BapHaHT C CaHUTAapHOK TOUKH 3pe- 
HHA BO3paxKeHHH HE BbI3bIBaeT. 

Kak MOKa3bIBalOT OPHEHTHPOBOUHbIe paCyeTb, yBeMMYeHHe pac- 
XOMHOTO kOS@DHUHeEHTAa MO 3JeCKTPOSHEPprHH MPH 3ZTOM BapHaHTe 
COCTaBUT NpuMepHo 80 Kem-4/m cyxok conn. Tomumo JonosHHTesb- 
HOrO paCxofla 3IEKTPOSHEprHH Ha NpPOABHXKeHHe Ta30B yepe3 BTO- 
pyto OamHto WH Noxayy WAPKYyAUpyromlero pacTBopa Ha ee Opomenne 
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(TIPONOpUHOHAbHO YBEJIHYeHHIO YAeIbHOTO BeCa pacTBOopa), BO3pac- 
TaeT H paCXO 3IEKTPOSHEPrHH Ha WHPKY/JIAWLHIO pacTBopa B nepBoi 
OallHe. 

QIKOHOMHA Tapa B Mpouecce ynapKH paCTBOpOB cocTaBsaneT 
0,7 m/m cyxoh coan. 

Tak Kak CTOHMOCTb JONOAHHTCEABHO PaCXOAYeMOH JIEKTPOSHEPrHHu 
MNOKPbIBaeTCA SKOHOMHeH Mapa B KOHYeCTBeE OKOMIO 0,35 m/m cyxon 
COM, TO 34 CY€T 9KOHOMHH Mapa NpHMepHO Yepe3 3 roja oKyMaloTca 
KallHTaJIOBJIOMKECHHA HA TMOCTPOHKY BTOpOH OauHH. 

3-H BapHaAHT. OTOT BapHaHT OTIMYAeTCA OT TpesbiAyurero 
TOJIbKO TCM, UTO BTOPaA OaliHA OPOWaeTCA WHPKYJIHPYIOWHMH pac- 
TBOPaMH C KOHIWCHTpalweH HHTPHT-HHTpaTa KaJIbUMA NopsAyKa 
150—200 e/a, anuTaHve nepBok OauliHH NpoH3BOAHTCA Oouee KpenkKHM 
H3BeECTKOBbIM MOJIOKOM, 4M BO BTOPOM BapHaHTe. HuTpHT-HHTpaTHble 
pacTBOpb! 43 BTOPpOH GaliHH NepesaiwTca Ha AOyKpensenve B NepByn, 
KOTOPad B 3TOM CJIy4ae ABAACTCA MPOYKUMOHHOH. Takum o6pa3om, 
OalwwHH padOoTaloT NO NMpHHUMNy MpoTHBOTOKAa Ta30B H Oporalouien 
»*KHAKOCTH. Ilo CpaBHEHHIO CO BTOPbIM BAPHaHTOM HeEOOXOAHMBIN yesIb- 
HbId OObeM OallleH YMeHbIUaeTCA HW, CIEMOBATeEJIbHO, MOHHKAalOTCA UH 
BbICOTh! GauieH. [Ipu 3sTOM cokpayawTca KaMUTaOBAOKeHHA Ha CO- 
opyeHne OameH WH CHHKAaeTCA PaCXOAHbIN KOS(MPHUHEHT NO 31EKTPO- 
3HepruH. TIosTOMY KalIHTaJIOBJIOKeHHA, CBA34HHbIE C COOpyXeHHeM 
BTOPOH OaluHH, OKYNATCA B Oomee KOPOTKHH CpOK, 4eM TIpH BTOPOM 
BapHaHTe. 

TipoBexeHHbIM aHasiH3 MOKa3bIBaeT, YTO B IKOHOMHYECKOM OTHO- 
WeHHH HaH6onee asdPeKTHBHbIM ABIACTCA TPeCTHH BapHaHT C ABYMA 
NOCJ€XOBATebHO BKJIIOUCHHBIMH OalliHAMH. 

He wCKsIO“UeHaA BO3MOXKHOCTh, ITO yBeHYeHHe 4HCIa CTyNeHeH 
WIeNOYHOFO MOTIOWeHHA LO Tpex HW Gomee MOXKET OKA3ZATbCA SKOHOMH- 
YeCKH BbITOMHbIM. ITOT BOMPOC AOJDKEH pelllaTbCA AA KaxKOTO KOH- 
KpeTHOTO Cjl1y4¥ad HA OCHOBAaHHH TeXHHKO-9KOHOMHYECKHX PpaCyeTOB. 

Iipu palvouHasbHoM BbIGope MapaMeTpoB TeXHOJIOrHyecKoro pe- : 
2%KHMa, MOBbILNCHHE KOHICHTpalHH HUTPHT-HHTPpaTa KaJIbUHA B | 
pacTBOpaXx, BbIMaBaeMbIX HA HHBePCHIO H3 NPOAYKUMOHHOH OawnHy, 
WaeT 3HAUHTeEAbDHBIM SKOHOMHYeECKHH 3deKT H NMPHBOAMT K CHHKEHHIO 
ce6e€CTOHMOCTH KaJIbILHeBOH CeJIHTpbI. 


2. YeIbHbIK OO beM OaleH CHCTeMbI WeAOUHOrO NorjoWweHHA 


MpaBusbHElh BeiOop yembHoro oOtema Oauien, oOecneuHBaroMlHi 
3aaHHylo CTeMeHb MOPIOWeEHHA OKHCAIOB a30Ta, HMeeT pellarouree 
3HAYeHHE IPH NPOeCKTHPOBaHHH YCTAHOBKH WENOUHOTO MOFOWeHHA. 

Tlomb3yxCb MpeioxwKeHHBIMH HAMH 3MIIHPHYeCKHMH opMy.iaMH, 
MpOu3sBeyeM pacueT yJe@NbHbIX OObEMOB OallleH AJA MATH BapHaHTOB 
paOoTbl CHCTeMbI LWETOUHOFO NOPAOUeHHA Mp CeWyIOuLHX HCXOAHbIX 


AaHHbIX: 
1. CreneHb KHCIOTHOTO MormouleHHA, %  . . . 1. wee wee) 9D 
2. CreneHb WLesIOUHOrO MOTIOULeHHA, % . . 2... ew ee Fé 


3. CremeHb NormoieHHaA o6ulan, %® ......2..-864242.~ «299 
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4. Yyeabubiii pacxo ra30B Ha TOHHY MPOH3BOAHMOTO B CHCTEMe 

npojlykta (B hepecuete Ha MOHOrMApat HNOs,) 4#3/m HNO,. . 3800 
5. Comepxanve NO-+- NO, B HHTpOSHbIX ra3sax Ha BXOTe B CH- 

cremy UeOuHOrO MoriolleHHA, % oO(beMH. «+--+. -- > 0,8 
6. CreneHb okucenHocth NO B NO, 8 NocryMaloulax HHTPOSHbIX 

PaGAK- Ob. ve ke eo ae OO ee, a ee a 
7. Comepxanne Os B MOcTyMaloulHxX HHTPOSHBIX Tasax, % O6beEMH, 5 
8. Comepxanue NO -++ NOs B BbIXJIOMHBIX Ta3ax, % o6beMH. . O, 1 
9, JlapneHHe B CHCTeMe WLeTOYHOTO MOFIOULeHHA, MM PT. CT. . . 745 
10. Temnepatypa ra30B B CHCTeMe UeOUHOrO MOPOWLeHHA, G <e:-2:. OO 
11. CBo6onHbiit o6bem | m3 HacamKH, MB. 1 we ee es 0,735 


PesylbTaTbl 3THX PaCyeTOB MpeACTABJICHbI B Ta6n. 9. YenbHbIi 
O6beM JWI OMHOCTyNeHYaTOrO MOrmoMeHHA Oe3 MpeABapHTeAbHOTO 


Tabauuya 9 
BanaHHe CHCTeMbI LWeAOUHOrO NOrIOWleHHs Ha yAeabHbiih OObeM Callen 


eee 


Heo6xoaHMoe 3HaueHHe yJeJIbHOTO 
o6bema, “3/m HNOg3 B CyYTKH 





Yenosua paOoTe! cHcTeMbI WleOUHOrO CucteMbl le- 

















= AOYHOrO MWO- 
= NOraAOUleHHs oKuc- | I-18 "0-| 2-a O- rwAOWleHAA 

x JIUTeAb-}| PAOTH- | TAOTH- 

= Haa |TebHasa|TeIbNad 3anoJi- 
Pa) 6amna | Gaus; Gains HeHHOTO 
“2s ' HeEJIOM! nacaz- 
”, KOH 

1 | Onna 6aiwHaA we louHOrO NortoulenHs, 0 1] 0 iat 1] 


opoulaemMad pacTBOpOM HNTPHT-HHTpa- 
TOB C KOHUeHTpaliveh 280 2/4 


2 | MpenmpaputeibHoe oxHcaenHe NO B NO} 
no 50% B OKHCAMTebHOH OaLiHe 


ToriomenHe B ABYX OaulHAX, BK.TIOUCH- 
HbIX NoceOBAaTe.IbHO 


Jlunefinan cKopoctb ra30B B CBO6O,HOM 
ceyeHun 00,1625 m/cex, colepkaHHe 
HHTpHT-HATpaToB B pacTBope, Opolaio- 
uiem 6awinH, 280 2/A 5,28 1,40) 1,64 8,32! 3,04 


> 


3 | To xe, 4TO TIpH BTOPOM BapHaHTe, 3a 
HCK.IIOUCHHEM JIMHeEMHOH CKOpOCTH Fa3a, 
KoTOpad yBetMyeHa 2o 0,4 m/ceK 5,28 | 0,62] 0,73 | 6,63) 1,35 


4 | IlpeqpaputetbHoe oxucsenHe NO B NO, 
no 50% B OKHCANTeIbHOH OalliHe 


Tlortomjenve B aByX GawHAx, paborato- 
LHX NOC.1€,OBaTeJ1bHO 


Jimueiinaa ckopocTb ra30B B CBOOOHOM 
ceueHih Kako u3 G6amen 0,1625 
M/CeK 
Cojep2kaHHe HHTPHT-HHTpaTa KaJIbUHA B 
pacTBopax, OpOLlaronlAx 
l-ro Gaumnio 450 2/2 5,28 | 2,75) 1,40] 9,43 4,15 
2-10 Gato 200 2/” 


5 | To xe, UTO pH ueTBePpTOM BapHaHTe, 3a 
HCK.1OUCHHEM JIKHEMHOKM CKOPOCTH ra3a, 
KoTOpad yBetH4eHa 2o 0,4 m/ceK 5,28 1,22} 0,62 | 7,12) 1,84 
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OKHCJICHHA Ta30B B OKHCMHTeIbHOL Gane (1-4 BapHant) npuHat, Ha 
OCHOBaHHH NPpaKTHYeCKHX JaHHbIX, PaBHbiM 11 43/m HNO, B cyTku. 

OcTaJbuble 3Ha4eHHa ONPCAENEHbI PaCueTHBIM TyTem (cM. CTp. 278). 
IIpH pacuerax cogepxanue oKucaos a30Ta nocwe nepBpok norsmoTu- 
TeAbHOH OalHH MpHHUMaoch paBnbm 0.3%. 


MeTORMHKA pacuera YRCOENTbBHBX OCO6bBeEMOB 
Tunosoti pacuem @voinoanen Onan 5-20 6apuanma 


1. Yoreapypiit o6 bem OKHCAHTeAbHON GauHH. Heo6xoxumutii YAeub- 
HbIH OObEM OKHCHTebHO Oa PaccyHTbIBaeM, HCXOA H3 YCJIOBHG, 
4To CreneHb OkHCHeHHOCTH NO Bp NO, gomxKua 6nith NOBbULIEHa OT 
15 no 50%. 

IIpumem fia pacueros bopmyuy? (8): 

| b—a a l—« 
ee K (b—ayp i re is — + 2,303 ee ae _| Cek, (8) 


|] ———.4 


b 


ile t—BpeMA mpeObiBaHHA HHTPO3HbIX Ta30B B OKHCAMTebHOH 
OallHe, cex.: 
K—KoOuCTaHTa cKopocTu peakUHW OKHCeHHA NO p NO,;: 
4—CTCHEHb MOTIOWeHHA B MOAAX €MHHILbI: 
d—HavaJIbHad KOHUCHTpaluA OKHCH a30Ta, ' oOObeMH.: 
b—Hayalbuad KOHUeHTpaunsA KHcqoponqa, % OObeMH. 

Ilo dopmyae (8) Haxogum, uto HeEOOXOJHMOe BpeMs npeOprBanHA | 
HUTPOSHBIX Ta30B B OKHCJHTeIbHOH GarmHe paBHo t=104,6 cex. | 
CekyHHbI pacxoy ra3op MPH 3aaHHbIxX YCIOBHAX HW MpOM3BOAMTeNb- 
HOCTH CucTembl | m HNO, B cyTKH papeH: | 


3800 - 308 - 760 
ee Se ee non 3 
Vee res 24 - 273-745-3600 = 0.0505 M?/C€K 


HeoOxoqumolli yaenbunrii o6nem OKHCJIMTCJbHOK OaulHH CocTaBHT: 
Vo = 0,0505-104,6 =- 5,28 m3/m HNO, B cyTKH 
2. Yaeabubli o6bem 1-H noraoTHTeABHO; Oaurnn. IIpH cKopoctu 


0,4 m/cex Bpema npeOpipanna HHTPO3HbIX Ta30B B CBOOOZHOM Ob bemMe 
HacankH Z coctapaner (cm. puc. 1): 


0,325 
Z, == 11,1. i 9,02 cex. 


CreneHb NoromeHua OKHCOB a30Ta 3a 3TO BpeMA onpenenaem no 
SMIIHPHYECKOMy ypaBHeHnto (1): 


a = 66,83 — 11,28-0,4 = 62,32% 
CogepkaHHe OKHCIOB a30Ta Ha BbIXOe H3 NepBoK OaliHu Mp KOHILeH- 


TpauHH HMTPHT-HHTpaTa KablHA B IMPKYJIMpyrouleM pacTBope B 
280 e/” paBuo: 








62,32 
C= 08(1— &2) _ 0.201% 
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[Ilpu mepexoge oT CofepkanHa HUTPHT-HATpaTOB B Opoliatonlem pac- 
TBope B 280 2/2 no 450 2/4 cTeneHb NOrvOULeHH NOHH3HTCH H BpeMA 
p 9,02 cex. G6ygeT HeAOCTATOUHBIM, yToOb! O6ecneyHTh CofepmKaHHe 
NO+NO, B BbIXOMAMMX Tasax B 0,3%. 

Tlomb3yacb ypaBHeHHeM 3aBHCHMOCTH CTeNeHH a6copOWHH & OT CO- 
lepXKaHHA HATPHT-HHTpaTOB B pacTBOPE B o6uem Buze: a =100—K-C, 
onpexeiHM 3HayeHHe KoadxpHIMeHTa K wan nawero ca1yuas: 


62,32 = 100 —K-280; K = 0,1346 


3Hanq 3HaueHne K, MoxKHO HakTH JeHCTBHTeEJIbHY!O CTEMCHb aOcopOuHH 
3a 9,02 ceK. 


a= 100 — 0,1346-450 = 39,43% 
CofepKaHve OKHCIOB a30Ta Ha BbIXOAe H3 nmepBoi 6ailHH COCTAaBHT: 


39 ,43 
100 





C= 0,8(1 — = 0,485% 
Tak Kak NO 3aflaHuio CosepKaHve OKHCIOB a30TA Ha BbIXOAC Hs ep 
BOH OALIHH JOJIKHO COCTaABJIATb 0.3%, TO BbICOTyY HacawKH CJeAyeT 
yBeIHYHTb. 

OnpeseuM cosep2kaHHe OKHCJIOB a30Ta Ha BLIXOe H3 NepBok OaL- 
HH IIpH YBeJIHYeHHH BBICOTHI HaCaAKH B Aba pasa (BpeMa mpeOblBaHus 
ra30B B 30He peakilun OyfeT paBHO 18,04 cex.): 


39,43 
100 





C= 0,485 (1 25 — 0,294% 

YTOUHHM BpeMaA TpeObiIBaHHA Ta30B BO BTOPOM Cyloe HacayKH, He- 
OOXOMUMOe AIA YMCHDICHHA COMepxKaHUA OKHCOB a30Ta B BbIXOAA- 
mux ra3ax fo 0,3%: 

0,485— 0,300 _ 
ie = 9,02 +9 -4g5——0 204 = 8,74 ceK. 
O6uree BpemaA NpeObiBaHHA Tas0B B 30HE peak, HeEOOXOAMMOE AVIA 
NOHHKCHHA KOHWCHTPalHH OKHCJIOB a30Tda B nepBoh OaiHe OT 0,8% 
no 0,3%, paBHO: 
Z = 9,02 + 8,74 = 17,74 cek. 


Heo6xo2uMbIii yAeIbHBIH OObeM, 3ANOAHEHHBIA HaCagZKOH, AIA nepBow 

6auiHH cocTaBUT (B Ciyyae IpHMeHeHHA KepaMHdecKHX KOC pa3me- 

pom 100X100 10 mm w MpH yKaaaKe HA paBHJIbHBIMH psaMH): 
17,74 


Vicc. = 0,0505- 5435 = 1,22 a8/m HNO, B CyTKH 





rye 0,0505—cekyHAHbIM pacxox Tasos, V ceK.; 
0,735—cBo6osHEi o6bem | m* HacanKH. 
YyuenpHptii oG6bem meppol Oawinv MpH OpouUleHHH ee paCTBOpOM C 
coflepxKaHveM HHTPHT-HUTpaTa KaJIbuA B 280 e/a cocTaBHJ Obi: 


122-5 — 0,62 3/m HNO, B CYTKH 
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3. YAeIbHEIH O6bem 2-H noraoTHTerBHOn OawHH. Js. pacueta 
HeoOxOHMoro BpeMeHH npeOblBanuA Ta30B B CBOGOAHOM o6beMe Ha- 
C4AKH BOCTOIbSYeEMCH SMIMpHYeCKHM ypaBHeHHeM (7): 


% = 100 —0,1362-C 


IIpu cozepskanun B OPomlatouxemM pacTBope 200 2/2 HuTpuT-HUTpa- 
Ta KaJIbUHA, Np JHHeERHOL CKOpocTH ra3a 0,1625 m/cex yu BDe€MeHH 
NpeObipaHuA ©ra3oB B CBOOOAHOM OObeMe HacalKH B 22,2 cek. cTeneHb 
aOcopOuHH paBHa: 


2 = 100 — 0,1362-200 = 72.76% 
Cofep2kaHHe OKHCIOB a30Ta Ha BbIXOJe€ H3 BTOPOH GalwHH cocTaBuT: 


72,76 


Ee | = 0,082 % 


Co = 0,3(1 = 
YTOYHHM BpeMA TpeObipaHHA ra30B B 30HE peaKUHH, Heo6xo_umoe 
AA ROCTHKEHAA COMepKaHHA OKHCAOB azoTa B BbIXJIONHbIX Ta3ax 
B 0.1%: 


0.3—0,10 _ 
£5 = 22 2+ aa tao == 20,18 CeK. 


Mcxoqa u3 3aBHcHMOCcTH KOSPPHUKeHTa CKOpocTH nornomenua K 
OT JHHEHHOH CKOpocTH (cM. ypaBHeHHe 5), ompeqenHM Heo6xonHMoe 
BpeMA MpeObiBaHHA Ta30B B CBOOOAHOM OOBbeme HacalKi pu CKopoctu, 
paBHoH 0,4 m/cex: 


0, 1625 
0,4 





0,9 
ZL= 20,18 ( = 8,97 cex. 


Heo6xoJuMbIii YACJIbHbIM OO6beM, 3anOAHeHHBIT HaCagqKOH, JA BTO- 
pow OaiHH cocTaBur: 


8,97 
0,735 





Vise. = 0,0505. 0,62 #3/m HNO, B cytKu 


4. Ynreabunth o6bem o6enx NOFAOTHTCIbHBIX OaweH. Yenpypiii 
O6beM O6eHx NOTJIOTHTCJIbHbIX OalleH, 3aNOJHeHHBI HacaJ\KoH, pa- 
BeH: 


Vase. = Vasc. + Vise. == 1,22 +0,62 = 1,84 3/m HNO, 8B cyrkn 


D9. O6mni YAeCJbHBIH OO beM CHCTeMBI WeNO4UHOrO NorsqoweHng 


AnaH3Hpys aHHBe Tabs. J, MOKHO ClelaTb pA BBIBONOB. 

Ilo neppomy BapHanTy oOmnHa yelbubi o6bem cucTemp B 
1,16—1,67 pasa 6onbme, y4em MIpH Apyrux BapwaHTax, a pacxon 
KepaMH4eCKKX Koel BO3pacTaeT B 2,65—8 pas. 

CreoBaTebHo, BBO B CHCTEMY INeIOYHOTO NOTJOULCHHA HeEOKHC 
J€HHOPO ra3a HepalHoHasen. 
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Han6onee 3KOHOMHYHOH CXEMOH ABJIACTCAH NATAH, XOTA H B flaH- 
HOM CJlyuae YAebHbIn OObeEM HaCagqKH OOJbUIe, YEM pH TpeTbeM Ba- 
pvante, Ha 0,5 m°/m HNO, B cyTKn. CaezyeT, OHAKO, HMCTb B BHAY, 
UTO 3TA Pa3HOCTb YACbHbIX OOSeEMOB MOXKET ObITh yMeHbIUeHA Gosee 
PaLMOHAJIbHbIM paCIpeAeJeHHeM MPOH3BOAHTeEJIbHOCTH Mey TNep- 
BOH H BTOPOH NOTOTHTeJbHbIMH OallHAMH (OalHH JOJKHbI ObITb OH- 
HAaKOBOH BbICOTDI). : 

Bo pcex BapHaHTax, MpeyCMaTpHBalOWNX yCTAHOBKY OKHCJMTEJIb- 
HOH OauiHH H NOBbMWeHHe cTeneHH oKHCMeHHOCTH NO B NO, or 15 
no 50%, yJeIbHbIM OKHCIUTeMbHBIM OObeM paBeH 5,28 m°/m HNO, 
B CYTKH, 4TO cocTaBasaeT OT 56 AO 80% o6mero CObema CHCTeMbI Ule- 
JOYHOTO MOrOWeHHA. 

Kak noka3aHo BBIUIe, Mp CTenmeHH OKHCIeHHOCTH HHxKe 50% 
CTeNeHb MOPOWLEHHA OKHCJIOB a30Ta NOHHKAETCH. 

PallHOHabHbIM CIOCOOOM COKpalleHHA YeNbHOrO OKHCAHTEJb- 
Horo O6beMa, IIPH OAHOBpeMeHHOM HHTeHCHUKAaWHH paOoTHI NOTsO- 
THT@JIbDHbIX GawieH*, ABJIN€TCH MOBBINIEHHe KOHILEHTPallWH OKHCJIOB 
a30Ta Ha BXOJe B CHCTeMY WLeJOYHOrO NOTOWeHHA, T. €. NOHHKEHHE 
CTe€Ne€HH KHCJIOTHOTO TMOPIOUeHHaA. 

JIna paCCMOTpeHHbIX BbILI€ BapHaHTOB MpH NOHHKeHHH CTeneHH 
KHCJOTHOFO MOTOWeHHA OT 92 Ro 90% (cM. ypaBHeHHe 8) YAeCMbHbIH 
OKHCAUTeIbHBI oObem coKpamjaeTca Ha 20%. STO cooTBeTCTByeT 
yMeHbUIeHHIO ero Ha 1,06 “?/m HNO, B cyTKH (oT 5,28 “°’m HNO, 
B CYTKH Jo 4,22 m?/m HNO, B cyTKh). 


Bb BO) bI 


1. Tlomyuyenbl HCXOJHbIe TaHHble AIA MpOeKTHPOBaHHA MPOMBILLI- 
JIGHHbIX YCTAHOBOK JIA MOTJIOWJEHHA H3BECTKOBbIM MOJIOKOM OKHCJIOB 
a30Ta H3 XBOCTOBbIX HHTPO3HbIX Ta30OB. 

2. Creneub okHcaeHHocTH NO sB NO, B HHTpO3HbIxX razax, NOCTy- 
NaloOllHX B Me€pBY!IO MOPAOTHTEIbHY!O OaliHiO, AOJOKHAa ObITb HE MeHb- 
me 50%. TIpowecc uenouHoro NOrOuleHHA HeEOOXOHMO MpOK3BORHTb 
B TPH CTaQHv; yCTaHOBKa JOJKHA COCTOATb H3 OKHCJIHTEIbHOH Oall- 
HH WH ABYX BKJIOUCHHbIX NMOCMeAOBATeJIbHO NMOPIOTHTebHbIX OalleH. 

3. Kak moKa3aqW pacueTbl, OPOIWeHHe MOPAOTHTeIbHbIX OalieH 
WMPKYAHPYIOULMMH PaCTBOPaMH pa3AHYHOH KOHUECHTPalHu ABJIAeTCH 
HaHOomee JKOHOMHYHbIM BapHaHTOM, TIpHyeM MepBanA MO XOMy ra3a 
OallHA ABAAeCTCA TpOMYKUHOHHOH. 

4, Jlunefinaa CKopocTb raza, Moctynatomlero B OaliHH WeOUHOrO 
NOTIOULEHHA, HOUOKHA ObITb TOpaaKa 0,4—0,7 m/cex. 

5. OnTuMaabHoe coxzepxaune CaO B WeApkyAHpyioulHXx pacTBopax 
J@ KUT B mpemenax 5—8 e/a. 

6. IIpu goctatouHo 6obmvx yAeMbHbIX OObeMaX OKHCJIHNTEIbHOW 
WY HOPMOTHTeIbHbIX OaleH METOA MOTJOULEHHA OKHCJIOB a30Ta H3BeCT- 


* BoneaqCTBHe NOBbILICHHA HAarpy3KH a6co.1IOTHOe 3HAYeHHE OOBEMA NOPIOTHTC.IbHbIX 


HalweH HeCKO.IbKO BO3pacTaeT, OMHAKO MPOH3SBOAHTC.IbHOCTb 6alueu YBe.JHUHBaeTCA 
B Oo.1blUeH CTENeHH, YEM HX oObeM. 
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KOBbIM MOJIOKOM Ja€T BO3MOXKHOCTh JOBeCTH CosepxKaHHe NO-+NO, 
B BbIXJIONHbIX fa3aX A30THOKHCJIOTHBIX YCTAaHOBOK JO CaHHTapHoli 
HopMpl (0,1% o6bemu.). 
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A. JI, ITHEEPCOH, xaxdudame mexn. nayx. B. A. KAEBKE, M. A. MHHHOBHY 
O CJIEXKKUABAEMOCTH AMMHAUHON CEJINTPbI 


CooOmeuune nmepsBoe 


MOJM®HKAUHOHHbIN MEPEXOJ| AMMHAUHONM CEJIMTPbI MPH 32,27° 
WH EE CIEXKHBAEMOCTb 


B HacTosulee BPpCMA TIpakTHYeCKH pelieH BOTIpoc NoOMyyYeHUuA He 
CJICEXKHBAIOWUICHCA AMMHAYHOH CeJIMTPbI MYTeEM IIPHMeCHEHHA pa3JIHUHbIX 
HeOpraHHyeCKHX OOaBOK. 

OHakO AO CHX TlOp HeEACeH He TOJIbKO MCXAHH3M BO3JCHCTBHA JO- 
OaBOK Ha CJI@EKHBACMOCTb AMMHAYHOH CeHTPbl, HO H Me@XaHH3M Cule- 
2KHBAEMOCTH STO COJIH MPH HEKOTOPHIX YCJIOBHAX ee BO3HHKHOBeHHA. 

CN@KMBaeMOCTb IIPOMBILVICHHOrTO NPOAyKTa, CoseprxKawlero Bary 
H HaxOJAlerocA NOX HeOO/JIbUIHM JaBJICHHeM, BbI3bIBAeTCH pa3.IH4y- 
HbIMH TIpoOweccaMH. 

Cenutpa CuleKHBaeTCH Ip OXJaKAeCHHH B MCLUIKAX, KYJla OHA 3a- 
rpyxaetca c Temmepatypou 70—80°, a TakxKe TIpuW JVIMTebHOM 
XpaHeHHH, KOrfa MepeMeHHaA BJaKHOCTh BO3AYXa CNOCcoOcTByeT ee 
VBJI4.KHEHHIO WH Tocwen_yiouleH CyuIke, WH Mpu HarpeBaHHH ee BBI- 
we 32° c mocnesyIOUluM OxslaxKeHHeM. 

B mHTepaType HMeeTCA MasIO HCCIeEMOBaHHH 10 CHCTeEMaTHYeCKOMY 
HU3Y4CHHIO BAHAHHA Pa3sHUHbIX PaKTOPOB Ha CeXKHBACMOCTb AMMHAaU- 
HOW CeIHTpbl, BOSHHKAIOMLY!O IPH e€ OXJaKACHHH B MEIUIKAaX HW TIpH ee 
HarpeBaHHH C MOCeAYIOULHM OXxJiamfeHHem. /imeetca Tak»xke MaviO 
CBeJeCHHH O BIHAHHH AoOaBoK Ha PH3HKO-XHMHUeCKHE H KPHCTAaIO- 
OMTHYeCKHe CBOHCTBAa AMMHAYHOH CeJIHTPHI. 

JlaHHoe CooOuleHHe MOCBAINLeEHO HCCAEQOBAHHIO BAHAHHA MOHDH- 
KallHOHHOrO Mepexoga aMMHa4dHOH CeMUTpbI pH Temmepatype 32,27°! 
Ha ee cylexKHBaeMOCTb. Bpe sTOH TemMNepaTypbl CyLeCTByeT MOANH- 
kaunva NH,NO, (III), Haxe—mogndbukanna NH,NO, (IV). O6e mo- 
AMDPUKALMH POMONYeECKOH CHCTeMbI, HO C pa3HbIMH NapaMeTpamyH pe- 
IWCTKH, YMe€HbIUIaIOWLMMucCA pH upespamenun III--IV. Tlepexog 
AMMHA4HOH CeJIHTPbI H3 OLHOK MOAHDHKALHH B APyryl0 CONpOBOKAaAeT- 
CA H3MeCHeHHeM OObema CoH Ha 3,5% HW H3M@/IbUeHHeM €€ KPHCTAIJOB?. 

Mmerolvecsa B JIMTepaType BbICKa3bIBaHHA, UTO MOAHDHKALHOHHBIA 
nepexoy, aMMHayHOH CemuTpbI mpH 32,27° cnocobcTByeT ee CneKHBae- 
MOCTH, HE TOAKPeMJIeHb! IPAMbIMH JKCIECPHMeHTAJIbHbIMH JAHHbIMH. 
Ilostomy Bce CyIleCcTBYIOULHe NpeACTaBJIEHHA O Me€X@HH3Me 3TOrO TIpo- 
Wecca ABJAIOTCA OPHCHTHPOBOUHbIMH. 
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Jloypw 4 XemMMHHrc? MpesnosaraliwoT, YTO CEKHBACMOCTb AMMHa4- 
HOH C@HTPbl B 3TOM CJlyyae He CBA3aHa C H3MeHEHHeEM CaMmoro CoO- 
CTOAHHA e€€ KPHCTAIJIOB, a ABJIACTCA YK Pe3yMbTAaTOM BTOPH4HOrO 
npouwecca—H3MeIbueHHA KpHcTanoB. I]pH H3MejbyeHHH KPHCTAJNOB 
NOBEPXHOCTh YaCTHIL AMMHAYHOH CeMHTpbl OOoraujaeTcCA MA@TOUHDIM 
pacTBopom. KpxcTaiau3alua COM H3 3TOTO pacTBOpa u CNOCcOOCTBYyeT 
ee clexKHBaemocTH. ABTOPbI, TaKHM OOpa30M, YNOAOOMAIOT BJIMAHHE 
MOAMDUKALMOHHOrO Mepexoga ceHTpbI MNpH 32,27” Ha ee cexKuBae- 
MOCTb JlCHCTBHIO Ha 3TOT Npowecc Me€XaHHYeCKOrO pacTHpaHHA COMM 
c. nocsexyiouleh KpHCTaH3anHen. 

AnasOrHUHble BbICKa3bIBaHHA BCTpeyaloTca B paboTtax A. M. Jy- 
Oopuukoro, ®. T. Mapromuc u IT. B. Taasz0pon*, Yurctroua® u 
H. I]. Kypuna’. Kypuu, Kpome Toro, mpesnomaraetT, YTO MH CaMO H3- 
MeHEHHE COCTOAHHA KPHCTAMJIOB CeMHTpbl MOKeT CONPOBORAATLeA 
ee CJI@KHBACMOCTHIO. 3 

B. A. Kaespxe un H. K. LlenbMom? ycTaHosBseHo, 4TO NpeBpalenne 
NH,NO,(111)--NH,NO,(1V) He Bbi3biBaeT CexKHBaeMOCTH CYyXOH 
ceHTpbl. KpomMe Toro, HM OblIO MOKa3aHO, YTO Bula KHaA CeHMTpa 
He CJl@KHBaeTCA MpH ee Harpese oT 20 go 90°. 

OTH JaHHble NO3BOJIHJIH aBTOPaM CewaTb BbIBOL, YTO TpaHyHpo- 
BaHHad AMMHauHaA CeIHTpa pH nepexoge H3 OMHOK KpPHCTaasHye- 
CKOH MOAMDHKaLHH B Apyrylo He CyIe*KMBAETCH. 

OHaKO pe3ybTaTbI ONbITOB C CyXOH CeJIHTPOH He MOryT ObITb ne- 
PeHeceHbI Ha CeMHTPy, CosepoxKaulylo Bary. Ha ocHOBaHHH %*Ke ay- 
HbIX OMbITOB C HarpeBOM BJaKHOH CeHTpbl HHYerO HEIb3A CKa3aTb 
O BIIHAHHM Mpeppamenva NH,NO,(1V) — NH,NO,(III]) Ha ee cnexn- 
Ba€MOCTb, TaK KaK HarpeB AMMHAYHOK CeJIHTPbI TPOW3BOAHJICA B 
CIHLUKOM OOJIbLIOM HHTepBaye TemnmepaTyp. 


1. Mpespaurenne NH,NO,(ITI)->NH,NO,(IV) uw caexHBaemocTp 
@MMMAaYHOM CeJHTpbi 


B 3TOM HCCeqOBaHHH CcnocoO oOpaOoTKH aAMMHAaYHOH CeJIMTpbI, 
BbI3bIBAIOWHH ee CIGERKHBACMOCThb, 3aKIIOUaICA B ObICTPOM OXxJIaK]e- 
HHW HeOOUbIIMX KOJIHYECTB TIpeABapHTeIbHO HarpeTOH BaKHOH 
AMMHAYHOHW CeJIMTPbl NOX MaBJeHHeM B JKCHKATOpe C ONpeweeHHOH 
OTHOCHTEJIbHOH BJ1axKHOCTbIO. 

M3yyanocb BJIHAHHE Ha CJI@KHBaCMOCTb AMMHAYHOH CeJHTpbI 
TemMepaTypbi ee HarpeBa H OXJaKIeHHA, WaBJIeHHA, BATH, CoxepmKa- 
UeHCA B COM, H HEKOTOPbIX PaCTBOPHMbIX H He€paCTBOPHMbIX HeOopra- 
HHYeCKHX O0OaBOK. 


TIpHroTopmaenHune H OOPaAGoOoTKAa OCOPaA3ZLoOB 
AaMMHAUYUHOH CeJUTPbB 


OOpa3ubl C pa3vIM4HbIM COJepKaHHeM BMarH NOMyYaNuch WyTeM 
KPHCTaJIIH3alH WaBa CeJIHTpbl IPH pa3HbIx Temnepatypax. JLo6as- 
KH B HeOOXOAMMbIX KOJIHYUeCTBAX BHOCHJIH HENOCpeACTBeEHHO B IWiaB 
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celutpbl. Tlocne KpHCTaM3auHl W OXaKICHHA CeHTPbI CC H3MEJb- 
Ya B CTYNKE H MpoceHBaIH Yepes CHTa. PpaKHio COMH C pasMepoM 
yacTul 0,7—2 mm OTOHPaH IAA MpOBeAeCHHA OFIbITOB. BaaKHOCTb 
o6pasloB onpeseiAnu MOA-NHPpHAHHOBbIM MeTOZOM®, 

Harpepanne WH OxsaxKfeHHe OOpa3ilOB MpOH3B0AHIH Np No- 
CTOAHHOH Temneparype B AByX TepMOCcTaTAax. 

TIpecc-tbpopma, B KOTOpOH aMMHaUuHy!o CeIMTpPy NOABeprasH oOpa- 
6oTKe, Oblua H3POTOBMeHa H3 AJIOMHHHA HW COCTOAIa H3 KOHHYECKOTO 
KOJIbILa C BHeWHeH Hape3sKOH HW HABHHYIABAOLHMCA AOHDILUKOM. 
Bucota Koubua 15 Mm, BepxHHi AMametp 37 H HMKHHH 40 mm. 

Ucnpiryempiii oOpazel, ceuTpbi Becom 12 e HarpeBaH 60 MHH. B 
TePpMOCTATEe B aJIKOMHHHEBOM CTaKaHUHKe C HABHHYMBAIOWeHCA KPbILi- 
Kofi. B ToM 2Ke TepMocTaTe HarpeBaJiH HW Mpecc-cbopMy. Ilo okKOHYaHHH 
HarpeBa OOpa3ila mocienHHH ObicTpo mepecbinatH B TepMOCTATe Ke 
B Tipecc-popMy, MOKpbIBaJiH TEKCTOMHTOBOM MaCTHHKOHM TOJILLHHOH 
2 mm w [HameTpomM 36,5 mm. Ha nuiacTHHKy yCTaHaBJIHBadn Ppys. 
Temnepatypa mmacTHHKH H Tpy3a COOTBeETCTBOBaJa TeMIIepaTy pe 
oxslaKieHHa oOpasua. Uepes MHHYTy Moce yCTaHOBJIeHHA Ppy3a Mo- 
cneqHui BMecTe C mpecc-PopMoh Hw OOpa3lloM NMepeHOCHJIH B 9KCHKa- 
TOP, HAXOMAUIMHCA B ApyroM TepMOCTATE. Ilo OKOHYaHHH OXJaxKTeHHA, 
KOTOpoe MposomKasoch 90 MHH., mpecc-opmy C o6pa3iloM H3BJeKa/lh 
43 9KCHKaTOpa, OTBHHYMBAIH JOHbIUKO, OOpasell BbITAIKHBAIH H3 
KOJIbUa H OMpelesAIH eTO CJI€XKHBAeCMOCTH. 


Cnoco6 onpemeteHunH CHeEKHBACMOCTH 
o6pa3uoB AaMMHAYHOH CeNUTPb 


Crenelb C@KHBaeMOCTH OOpa3LOB OMpeseAJIH H3MEJIBUeCHHEM 
HX BHOpauHell BILMIMHApe C CHTUATLIM AHOM, MIPHBOAHMBIM B ABH?KE- 
HH@ 3JICKTPOMArHHTHBIM BHOpaTOpOM, K KOTOPOMY IIPHKPpeilieH 
wHannap. KomnyecTBo MeI0¥H, nomyueHHoH mpH BHOpauMu oOpasila 
B TeyeHHe 5 CeK., BbIPaKeHHOe B MpOUeHTAaX, H XapaKTePpH3OBAaO 
CTeNeHb CJI@2KHBACMOCTH AMMHAYHON CeJIHTPHI. 

Jlannple onbiToB NO BMAHHIO TeMMlepaTypbl HarpeBa HW OXJaKTe- 
HHA AMMHAYHOM CeIMTpbl Ha €€ CJIEXKHBACMOCTh IIPHBEACHb! B Tao. | 
u 2*. B onbitax MpHMeHAJIOCb JaBseHve, PaBHoe 0,12 Ke/cm?. 

Kak caenyeT H3 JaHHblx Tab. 1, AsMeHeHHe TeMMepaTypbl Harpe- 
Ba AMMH@YHOH CeNHTPbI B MHTepBase oT 75 jo 33°, He OKa3bIBaeT 
CYWECTBEHHOTO BJIHAHHA Ha BeIMYHHY CeKHBACMOCTH. CooTBeTcTBeH- 
HO OxJlaxKNeHHe O6pa3lloB aMMHayHOH CeIHTpbl B HHTepBaJie TEMII€- 
paTyp, B KOTOPbIX OTCYTCTBOBAaJI MOJH@HKAaLHOHHDIN Nepexo, HE BbI3bI- 
Bano CHenMeHHA YacTH (oOpasell, HE cnexKaca). Tak, COriacHo aH- 
ubIM Ta6n. 1 wu 2, AMMHAYHAA CeHTpa He MoTepAa CBOeH CbINydeCTH 
TIpH e€ OxNaKAeHHH OT 32 Jo 90° u oT 75 Ao 33°. C Apyrok CTOpOHb!, 
CHWDKeHHe TeMMepaTypbl OXaKMCHHA AMMHAYHOH CeAMTPbI B NOCAEA- 





* Bo pcex Ta61Nuax MpescTaBeHHble 3HAYEHHA MpPOUeCHTA METOUH ABALOTCH 
CpeMHHMH TpeX OMBITOB. 
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Ta6auya 1 Tabauya 2 


Bausnne Temhepatypbl HarpeBa 4HCTOH = Baygune TeMNepaTypbl OXnaxKAeHHA am- 
AMMHAHOH CeTHTPbI Ha €€ CHEKUBACMOCTh —wyauHOi CeEAHTpbI Ha ee CieKMBAeMOCTL 
Temnepatypa oxaxkqeHut o6pasios (Hauanpyaa Ttemnepatypa comm 75°) 

29— 30” 
ee Sn a et 
Oo’ = 
| °) MeNoOuH Noce BHOpauMH | ‘0 MEJOSH NpH BHOpanAH 06 
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* Koneynan TeMnepaTypa B 3THX Olblrax 
cocTraBiAda 20°, 


HeM Cylyyae Ha 2,7° HM KE TOUKH ripeBpawjeHnua NH,NO,({11) > 
—NH,NO,(IV) no3sso1u10 nonyuuTh maotuyw, XOPOLIO CJIexKaB- 
lyloca Maccy coulH. IIpH 3ToM oOpasubl c pa3IMUHbIM CoxepxKanuem 
BNarH WaBatu mocne BHOpaunH 24—10% Mmenoun. OrnocutenbHo 
XOPOllaw BOCNPOH3BOMMMOCTb OMBITOB y o6pa3lkOB C ORMHAKOBO!I 
BIAKHOCTHIO NOJyuanach, Kora oOpasibl oxaxkau Jo Temnepary- 
pbI He HHKe 26°. B TpoTHBHOM Cayuae npoueHT MenouH KoNebanca 
oT 10 go 70. O_Hako caenyer OTMeTHTb, YTO HeEGOMbIOe KONHYeCTBO 
oOpa3loB H MpH Temnepatype oxmaxKyeHua 26° AaBano NOBBIUeHHBIT 
MpOWeHT MeJIOUH. 

H3 AaHHbIx AByX CepHi OMbITOB CaegyeT, uTO pH MpHMeusemoli 
HWaMH OOpaOoTke BAKHbIX OOPa3slOB aMMHAaUHOL C@JIHTPbI* CexKHBa- 
CMOCTh MNOCJI€QHEH BbI3bIBaCTCH HCKJIOUHTeENbHO peBpalljeHvem 
NH,NO, (III)-NH,NO, (IV), mpwuem usmenenne NapaMeTpoB pe- 
WeTKH KPHCTaJJIOB COMH CONpPOBOmKMaeTCA ee CNEKHBACMOCTHI. 

M3 suTepaTypHbix JaHHbIx® H3BeCTHO, 4TO NPHCVTCTBHE a30THO- 
KUCAOPO KaJIMA B AMMHAYHOM CeIHTpe 34MeTHO CHHKaeT TOUKY mMpe- 
Bpaulenun NH,NO,(IT])+NH,NO,(IV). 

BblIM MpHroTOBJeHbl TPH OOpa3ila aMMHayHoO;l C€JIHTPbI, B KOTOPbIX 
cofep»xanne KNO, coctasasano 2,0; 2,5 u 5,0%. C stumu oOpa3iuaMu 
MPOBEeHbI ONbITbI MO BbIACHCHHIO BAHAHHA TeMMepaTypbl OxXaxK- 
ACHHA Ha CHEXKHBACMOCTb CeIHTpbl. Kak caenyeT u3 Tabs. 3, 
oOpa3ubl c 2,0 H 2,5% KNO, ciexkamHcb ToMbKO Torda, Kora OxaxK- 


“ Hpumensempili Hamu MeToR O6pa6oTKH aMMHauHnol CeJIMTPbl OTJIHYCH OT «KeCTe- 
CTBCHHOH» OOpa6oTKH MpOMbILIIeHHOrO NpoxykKtTa, KOrgZa uMeeT MecrToO MeJWICHHOe 
OX1aKAeHHe OOMbUIHX Macc co.1H. IlosTomy, ecTecTBeHHO, Hala o6pa6oTkKa ceaMTpbI 
He BBIABIACT BCeX (akTOPOB, OOYCAOBIMBAIONLNX C.1exKHBaeMOCTh MpoOsyKTa, H 
B WaCTHOCTH, HE PUKCHPYeT CEKHBACMOCTh CeINTPbl, CBAZAHHYIO C ee KPNCTAaIH- 
3auneH H3 MaTOUHOrO pacTBopa. 
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jleHve HX MpoBoxqHAu mpH Temnepatypax 20 u 18°, a o6pazen c 
sr ty sa He clleKacA H pu TeMMepaType OxJaKMeHHA, paB- 
HOH . 


Tabauya 3 
Bausnne xoGaskH KNO; Ha CaexKHBaeMOCTh AMMHAYHOH CeCJHTpbI 


(HayanpbHad Temnepatypa Harpepa cow 75°) 


% MeJIOUK TOce BHOpauHH OOpa3zia 














. IlonoxwKeHHe TOUKK 
Comepxa- TipH TemMnepatType ero oOxJaKgzeHHA, °C npeppa- 
HHe MoGaB- | BaaxkKHOCTD, uenua Il] >IV 
KH KNOs, % 
o/ (lo TepMHYeC KOMY 
a 33 26 24 20 18 aHaHay), °C 
| 
} 
2,0 L2 O6pazseu He | — — 21 — 22 25 
CICK AaJICA 
2,5 P25 O6Opaseu He C.1exKaICA 45 20,6 
5,0 1,45 O6pasell He C.lex%KasICA NIpH BcexX yka- j []pespameHHe He 
SaHHbIX TeMMepaty pax HaG.MoWaslocb 
Ha yuacTKe 
32— 10° 


TIpopeneHHbIh HAMM TepMHYeCKHH aHasIuv3 STHX OOpa3sloB NoKa3san, 
YTO TIpeppalieHHe AMMHAUHOH CeuTphl mpH AobaBKe 2,0 u 2,5% 
KNO, nmpoTekano mpuH Temnepatype 22,5 u 20,6°, a B NpHcyTCTBHH 
5% KNO, He HaOsioqaoch WM Wp Gomee HH3KOH TeMMepaType. 

TakHM o0Opa30M, OMbITh! C AOOaBKoH KNO, noxTBepaAnH, TO 
aAMMHauHad CeJIMTpa CIEKHBAETCA BO BPeMA ee Tepexowa H3 MOQH- 
(pukauHH II] B MoguduKkannw IV. 

CylexKHBaeMOCTH AMMHAYHOH CeIHTPbl, CBAZAHHOH C ee MOAN Ka- 
L.HOHHbIM MepexooM, cnocoOcTBy!loT JjaBJIeHHe UH BJlara. 

AMMHauHasd CeuTpa, He HaxOJAlaAca Nod WaBseHHeM, IIpH mepe- 
xoge yepes 32,27° TtepseT CBOIO CbIMYYECTb TOJbKO B HE3HaUHTeIbHOH 
cTeneHuw. Onnako yoxe HeOosbioe JaBneHve, paBHoe 0,02 ke/cm?, 
CNOCOOCTBVeT BO3HHKHOBCHHIO 3HA4HTeCbHOTO CHeMeCHHA YaCTHLL 
aMMHauHOHW CeJIHTPbl B MOMEHT Nepexofla, KOTOpoe pactTeT C asibHeH- 
IUHM MOBbUUeHHeEM aBseHHsa (puc. 1). 

Tloppimenve coslepkaHHa Baarn B celuTpe oT 0,45 go 0,9% 
CONPOBOKAaeTCH Pe3KHM YBeJHYeCHHEM e€ CJIeXKHBACMOCTH, MPOWeHT 
MeJlOuH Mocse BHuOpaluH yMeHbUIHICA oT 70 no 15. anbHehmee 
NOBBILWeEHHE BJaKHOCTH aMMHayHOH CesHTpbl No 1,8% yoxe TOMbKO 
H€3HAYUHTeEIbHO YBeJIHYHBaeT ee CsIeKHBAeMOCTH (pH. 2). 

ConocTaBJIeHHe J@HHbIX NO BJIMAHHIO BJIa*KHOCTH @MMHa4HOHK Cce- 
JIMTPpbl Ha ee CJIEXHBAaeCMOCTb C JaHHbIMH, MO KOTOPbIM OOpa3llbl 
C OMMHAKOBOH BJlaxKHOCTbIO CJI@KHBAIOTCA C pa3JIHYHOH HHTeH- 
CHBHOCTbIO, NO3BOAeCT MpPeANOMORKHTb, YTO WIA MpOTeKaHHA MIpo- 
wecca CJI@KHBAeMOCTH, CBA3@HHOH C MOJH(HKAWHOHHBIM Tlepexo- 
JOM, HMeeT 3Ha¥eHHe He BCA BJlara, Haxo_Auanca B @AMMHAUHOH 


287 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


CEUTPE, a TObKO COACPAKAMAACA HA NOBEPXHOCTH €€ YACTHIL BO BpeMsA 
lipeppamenua Mogupukaunn I1]1->1V. Cogepxkanne stoi Baarn, npH 
HaluuX HeCTaOWJIbHbIX VCJIOBHAX NosyseHuA OOpa3syoB aMMHadHo 





100 
3 Zea aeNeeee | 
- SONG 
8 al 
g 50 x 
% X 
= 
— 
a Acne eee a 
0 02 0% 
adnenue, kée/cm? 
A / ~ ast % 
Puc. |. Bonanne gapmenua Ha ce- Pye. 2. Bananne BiaxKHOCTH AaMMHAaYHOCTH 
*KHBaeMOCTb = =aMMHaYHOH §=CeIHTpbl = CEIHTPbl Ha ee CAeKHBaemocTh (III—IV). 
(I-IV). Jlasnenve 0,12 Kejcm2, Temnepatypa Harpepa—75°, 
Temnepatypa Harpesa— ~75°, OxaKRERHA OXJIA%K WeHHA 28°. 1— Ges Mo6aBok; 2—-2% Ca(NO3)2; 
28°, {—6e3 o6apok, 1,2% HsO; 2—2% 3~-1,1% M&(NO3)2. 


Ca(NO3)2, 1,3% re 31.1% Mg(NO3)>, 
0 . 


C@JIHTPbl, MOKeT ObITb pa3sIHUHbIM y OOpa3suoB C OAHHAKOBOH B/axK- 
HOCTbIO. STO pa3sIHYHe MOMKET NPHBeCTH K OOJbILHM KONeOaHHAM B 
CTeNeCHH CJI@KHBACMOCTH YKA3aHHbIX OOpa3lOoB AMMHAYHOH CeIHTPHI. 
Oco6eHHO BeJIHKH 3TH KOeOaHHA MpH TemMepaType OxJaKeHHA 
o6pa3suoB, paBHow 20° (cm. Ta6n. 2), mp KoropoH npesBpamleHue 
ItI—1V, cormacHo nomyyeHHbM 
HaMH jaHHbIM, MmpoTeKaeT Cc 
OYeCHb OOJIbIIOH CKOPOCTbW. 

Baunnve j00aBOK HHTpaToB 
MarHHA HW KaJIbuluA Ha CylexKHBAae- 
MOCTb @MMH@4¥HOH CeJIHTPbI, B 3a- 
BHCHMOCTH OT BJIaKHOCTH, Cosep- 
*KaHHA ROOaBok HW MpHMeHAemMOoro 
WaBJICHHA, MOKa3aHO Ha pu. |, 
2 u 3. 

AdheKTHBHOCTb BOSJeHCTBHA 
no6apok Ca(NO,), u Mg(NO,), 
Ha YMeHbIIeHHe CJlexKHBaeMOCTH 





Aobabha, % 


Puc, 3. BauaHwe coxepkanua yo6Oapok AMMHAYHOH CeAHTpbl (puc. = | 
HHTPaTOB KaJibilWA WH MarHHA B @aMMHad- ye 2) NMOHHMKaeTCH C MOBBILLIe- 


HOH CeIHTpe Ha ee cwexKHBAeCMOCTb 


(III~-IV). HH€M TIDPHMCHHeMOroO JaBJICHHA H 


BJaKHOCTH OOpaslos. 


BaamwKHocTb cenuTpbl 1—~1,2%, mapmenue 0,12 
Ke/oa®, , Tenneparypa "ExtNOs oe » oxmazine- IIpx comepxaHHH B cew;HTpe 
HoGaska Ca 3)0 —fo6aBka 0 
Mg(NO3).. 10—1,2%  Baarh 4H joOaBKH 
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1% Mg(NO,), cwlexKHBaeMOCTb COJIH pe3KO MOHWKaeTCA, a MPH 
coyepKanwH 1,5% Mg(NOs), npakTHyecKH MOJIHOCTbIO YCTPaHAeTcd. 
Tloé6asxa Ca(NO,), HavOoulee sekTHBHa MPH COAepKaHHH ee B CONK 
B KouMuecTBe 2% (puc. 3). 

UcnpiraHo Take jlelictsve goOapKu Ca,(PO,)2 H CMelaHHoH 
mo6aBKuH Ca,(PO,),+Ca(NO,), Ha Cie%xKHBaeMOCTb aMMHayHOH Ce- 
nutppl. TIpupegenupie B TAO. 4 AaHHbIe NOKa3bIBaIOT, YTO CMECb 
yKa3aHHbIx Jo6aBoK syulle yCTpaHAeT C@EKHBAeMOCTh, EM KaKAan 
V3 3THX LOOaBOK, B3ATaA B OTIEbHOCTH. 


Tabauya 4 


Bausnne n06aBox Ca(NO3). H Cas(PO4)o Ha CaemKHBae- 
MOCTbh AMMHAYHOH CeJHMTpbl 


i 











JioGaBkKa 

ee a” MesIOU 

HanmMenHoBaHue Nyy anne, | © a Sopa 

ee oo 
Ca(NOs)o ! 1,30 45 
Ca(PO4)2 9 1,34 50 

Ca,(NO3)2 

Ca,(PO4)o CMeCb 9 | 1,31 70 


2. Tipespamenne NH,NO, (IV) <2 NH,NO, (LID) 
H CeKMBAeCMOCTh AMMHAYHOH §CeJUTPpbl 


B 9TOM HCCIeOBaHUH CJex%KHBAaeMOCTh OOpasiOB aMMHAaNHOH Ce- 
JIUTPbI BbISbIBAIM HH TObKO HX HarpeBaHHeM OT 28 no 36°, HIM Ha- 
rpeBaHHem Jo 36° ¢ nOcweAYIOWYHM OXNaKTeHHeM AO 28”. 

Viccnexopaloch BAMAHHE BaKHOCTH COM H HEKOTOPBIX no0aBeK 
a CH@KHBACMOCTb AMMHAYHOH CeJIMTPbI. | 


Cnoco6 o6pavo0TKH 


OcHoBHy!0 “aCTb OOpa3syoB NMosBepradin oOpadoTKe B dopMax 
H3 @JMIOMHHHSA, COCTOAMINX’ H3 KOHHYeCKOFO KOJIbIWa C HaBHHYHBAlo- 
IIHMHCA KpbILIKOH H JOHbILIKOM. BbicoTa KOHyCa PpaBHAaCh 30 MM, 
BepXHHi HM HWKHUA AWaMeTPbI KOHYCa COOTBETCTBCHHO COCTABJIAJIH 
40 u 38 MoM. 

Ucnpityemblii oOpasell AMMMaYHOH CeEAKTPbI B KOWIHYECTBE Dt 2 
HACBINaIH B POpMy H YIMOTHANM BHOpalNeH C MOMOLIbIO SAEKTPO- 
MarHHTHOrO BHOpaTopa. | 

Harpep w oxdlaxKnenne OO6pasloB MpOH3BOAMIH B TepMOCTAaTax, 
TemilepaTypy KOTOPbIX NOAWepxXHBaIK COOTBETCTBEHHO paBHonH 36 
H 28°. Y dopmbl c OXs1axKMeHHbIM OOpa3lOM OTBHHYHBAAM KPbILIKY EH 
JOHDINIKO, OOpasell BbITANKHBAIA H3 KOHYCa HW OMpeserAIH ero Cie- 
*KUBaeMOCTb. B ombitax, B KOTOPbIX H3y4alOCb BJHAHHE OAHOTO 
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Tabauya 5 


Bavusnve npespauenHa mogqudHKaywH NH,NO; (IV) B moguH- 
dbukaunio NH4NO3 ([I]) wa caexHBaeMOCTh AMMHAYHOM CeJHTpbI 


% Mesoux MoOcse BHO- 


Jlo6aBka pauHH O6pasija B pe- 
By JIbTaTe 
Baax- EERE OREN! 
HOGKE HarpeBa JO 
% ' 36° c no- 
COMEp HK a- Harpespa |caeqyOulkM 
HaHMeHOBaHHe HHe, no 36° oxvlakTe- 
7 HHeEM JO 
28°C 
be3 o60B0K — 1,40 10 4) 
’ a 1,20 12 6 
be3 206apok* — 1,20 10 — 
» — 0,32 10 — 
» — 0,18 22 — 
Be3 3o6aBox* — 0,18 20 — 
Mg(NOs). 10 | 1.55 15 8 
Mg(NOs3)o bd 1,20 24 1] 
Ca(NOg)> 2'0 1,32 97 19 
Cal NQOs)o ] , 0 
Cax(POg)> )* 20 1,40 14 
Ca( NOs)e - ] Q 
Caa(PO4)s 2° 1,40 10 = 


* ONbITHI MPOBOAHIHCh NOW AabvieHhem. 


HarpeBa AMMHAaYHOH CeIMTPbI Ha €€ CAEKMBACMOCTD, Harpeth OO6pazeu, 
B TepMocTaTe »Ke OCBOGOK AIH H3 (POpMbl H NosBepranu BuOpaunu 
B HarpeToM WnaHHApe. Heo6xoyznmple 
B3BelUHBaHHA WIA pacueTa polenta 
MeJIOUH MIPOH3BOANIH yxKe nocne BH- 
Opalluu. 

B HeKOTOPbIX OlbITaX* AMMHAadHy!oO 
ceMTpy HarpeBalH NOX WaBseHHem 
0,12 Ke/cm’. 

TlomyyeHHble JaHHble OFbITOB C 06- 
pa3lamMu CeJIMTpbI 6e3 N06aBoK H C Jo- 
OaBKaMu MpesctTapeubl B TaO. 5 wu Ha 
pue. 4. 

Kak cyeqyeT H3 STHX Ja@HHbIX, cle- 

Aobabka, % _- KMBaeMOCTb AMMHaUHOH CeMTDPHI, CBA- 
Puc. 4, Bruaune conepanua yo. 3a4HHaA C ee HarpeBannem oT 28 jo 36° 
6aBoK HHTpaTOB KaJiblluA H Mar- H C. MOCJIEXYIOWMM OXJIaKIEHHEM JO 
HHA B aMMHauHOH cenuTpe Ha ee 28°, BLISBIBACTCA B OCHOBHOM HarpeBOM 





- eudaniocds ee o6pasua. 
AMHKHOCTH ce TDbI I—l1, . im - ct) 
Ka ME(NOs)s: 2 -n0Ganea CalNOs)os.* C@KUBACMOCTh AMMHANHOH CeHT- 


Pbl, OOyCOBNIeCHHAA OHM TOJIbKO 
HarpeBOM B YKa3aHHOM MHHTepBane TemmepatTyp, MoxeT ObiTb 
OOBACHEHAa HCKJIOUHTEJIbHO €€ BOSHHKHOBCHHEM B MOMEHT Tipespallle- 


* CenuTpy 3aTapHBanH B 6yMaKHbIe MeIIOUKH, 
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HHA MosMpUuKaWHH IV B MogHduKauHio IIT. CnexuBaemoctp xe aM- 
MHauHOH CeUTpbl, OOYCJIOBMeEHHaA MOCJeAyIOULHM ee OXJaxKAeHHeM, 
CBA3aHa, eCTECTBEHHO, C NpeBpameHweM mMognduKannh III>lV. 

Vismenenve BulaxKHOCTH cenuTpbI oT 0,18 go 1,4% He OKa3bIBaeT 
CYWIECTBEHHOTO BJIHAHHA Ha CJIeE*KHBACMOCTD CEJIMTPbl, BOSHAKAIOLLYIO 
B MOMeHT Tlepexoga NH,NO.(1V)-=NH,NO, (IID). 

Tlo6askh a30THOKHCJIbIX COJICEH KaJIbILHA H M@rHHA, Kak Cwleqyer 
H3 KpHBbIX puc. 4 (418 BapHaHTa OOpaboTKH HarpeB—oxsaxKJeuHe), 
NpeMOTBpalllawT CHEKHBAeMOCTS CeJIHTpbl, KOrAa MpoueHT OOaBKU 
cocTaBlAeT NpHOM3sHTeIbHO 1,5 aaa Mg(NO,), 4 5,0% aaa Ca(NOs),. 
Jlo6apka TpuKadbuudocwata B kKosMYecTBe 2% He MpesqoxpaHsAeT 
CeEMMTPY OT C/IEXKMBAeCMOCTH (TAO. 9). 


BplBojbl 


1. YcTraHoBJeHO, YTO AMMHAUHAA CeMUMTPa CJIERKUBACTCA B MOMEHT 
MOAMpHKaWHOHHOoro)§=6nepexona) =NH,NO,(I]])2NH,NO,(IV) np 
O2,27 

2. TlokasaHo, 4TO 3aMeTHAA CEKABACMOCTbh AMMHAUYHOH CeJIHTPhI, 
o6ycoBeHHan mpespamenuemM NH,NO,(II1)—--NH,NO,(IV),  Bos- 
HHKaeT TIO], AaBJICHHeM HW B MPUCYTCTBHU Bar B COJIM HM pe3KO yBeJH- 
UMBaeTCA C MOBbILGHHEM BJaKHOCTH CenuTpbI OT 0,5 To 0,9%. 

3. UccnenopaHo BJIHAHHE HEOPraHHyeCKHX PaCTBOPHMbIX H Hepac- 
TBOPHMbIX AOOABOK Ha CJIEKHBACMOCTh AMMHAYUHOH CeMHTpbI, OOYCJOB- 
ueHHolH mpesppamenvem NH,NO,(I1])—-NH,NO,(1V). YcraHosnexo, 
uTO TIpH apaenun 0,12 Ke/cm? wu BaaxkuocTuH comu 1—12% jo6aBKn 
HATpaToB MarHHa (1%) H KanbuUnA (2%) MenaloT CeNHTpy MaJio- 
cnexkuBaiouelica. Ho H B MpHcyTCTBHH 3THX oOaBoK MOBBIILEe- 
HHe MpHMeHAeMOro JaBJICHHA H BMAKHOCTH COJIM BBbI3bIBaeT yBe- 
JIMUeHHE ee CjIex*KHBAeMOCTH. 

4. Tloka3aHo, 4TO Ha C@*KWBACMOCTb AMMHAYHOH CeJIHTPbI, BO3- 
HHKAaIOlllylO B MOMeHT mlepexogza NH,NO,(1V)—-NH,NO,(II1), saax- 
HOCTb cemuTppbi (0,18—0,4%) He oKa3bIBaeT CyWIECTBEHHOTO BAHAHHA. 
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Kaxdudam mexn. xayxk 1. H. KHJIBMAH 


MCCJIEMOBAHHE MPOWECCA NOJIYYEHHA 
H3BECTKOBO-AMMHAUHOHN  CEJIMTPbI 


CooOmenune nepsBoe 


Baezenue 


MuHOrowleTHHH OMbIT HCHOAb3OBaHHA B CEABCKOM XO3SIICTBe AMMHAU- 
HOH CeHTPbI B YHCTOM BHAe NOKa3aJl, UTO MO BUAHAHHIO Ha ypomxan- 
HOCTb 3TO yAoOpenne NpeBocxoguT Apyrue. 

YCTAHOBJEHO TaKXKe, YTO BCTERCTBHE CBOE du3suosorHueCKOl 
OHONOFHYeCKOH KHCJIOTHOCTH AaMMHaYHaA CeMHTpa OKa3bIBaeT noji- 
KHCJIAloulee JEHCTBHE Ha mouBy. 

Ha yepHo3emax, KapOonaTHbix cepo3emax Hu ApyrHx noupax, o6- 
NaqaouluX BbICOKOH HeEHTpPaJH3ylouleh CNOCOOHOCTHW, NOAKHCAAIOULee 
JeHCTBHE AMMHAYHOH CeHTpbl HECKOpO O6HapyxKuBaeTCa. 

Ha KHCAbIX Ke TlOUBax (MOJB3OHCTHIX, OCOGeHHO Ha MerkUx nec- 
WaHbIX H CYN€CYaHbIX MOYBaX) WIHTebHOe H CHCTeMaTHYeCKOe TpH- 
MeHeHHe AMMHA4YHOH CeMHTPbE YXYMMaeT CBOLCTBA NOUBbI, a acbctbeKTHB- 
HOCTb HCNOJIb30BaHHH a30Ta CHJIbHO NONMKaeTCH. TosToMy Ha KuHC- 
JIbIX TOUBAX HEOOXOAHMO IIPHMeHATh HeliTPasIH30BaHHble HIM We0U- 
HbI€ (POPMbI a3OTHBIX yoOpenHht. 

HanOonee pacnpocrpaHeHHoli nelitpanu30Bannoli (POpMOH a30T- 
HbIX yAOOpeHHH ABAeTCH H3BECTKOBO-aMMUAaUHaA CemuTpa, MpeACTaB- 
Amolulad CoOoH cidlaB aMMHayHOH CeAHTpbl C H3BeECTHAKOM, MesIOM, 
KapOOHaTHbIM LIIaMOM H Ap. Ito ysoOpenne oOvanaer JYUUAMH (pu- 
SHYCCKHMH CBOMCTBAMH, YM 4HCTas aMMMaYHaA CemUTpa. 

HecmMoTp” Ha TO ¥TO BOMpocaMH NOsyYeHHA U3BeECTKOBO-aMMHa4- 
HOH C€HTPbl 34HHMAIOTCA JaBHO, OTACbHbIC BOMPOChI ee TIPOK3BOA- 
‘CTBA HYKaIHCb B 9KCIEPHMCHTANbHOH mpoBepKe. 

HeoOxoumo Opll0 yYTOUHHTb BONMpOC O BeHUNHe noTepb aMMuay- 
HOrO a30Ta IPH CMWaBAeCHHH H ONTHMAJIbHbIC yCAOBHA Tpowecca, 
BbIACHUTb HEKOTOPbIe (PH3HKO-XHMHYECKHe CBOHCTBa 3TOTO BHAA yj100- 
(peHHist HW Ap., TaK KaK HMeIOUMeCH B JHTepatType faHHble B psze 
CAY¥aeB NPOTHBOPeCYHBbI H BbI3SbIBaJIM COMHeHHA. 

IIpeqctaBaso TakxKe NpakTHyecKHH HHTepec BbISCHHTh YCOBHA 
CMaBJICHHA AMMHAYHOH CeJIHTpbl C JOJIOMHTOM, KOTOpbIli HMeeT- 
CA B OOJIbINHX KOJIHYeCTBAX B palOHax pacnonoKeNHA A3ZOTHDIX 
3ABOJOB. 
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C 970 nenbio B sa6opaTopuu TocyfapcrBennoro MHCTHTyTAa 
A30THOM MPOMBILUJICHHOCTH ObIIM MpOBeJeHbI HCCEAOBAHHA, CBA3AH- 
Hble C paspaOoTKOH Mpolkecca Nov yyeHHA H3BECTKOBO-AMMHa4HOH Ce- 
JIMTDBI. 


KpatTkHi o630p 1MTepaTypbi 


BonpocamM noJryueHHA H3BECTKOBO-AMMHayHOH CeJIMTpbl, ee (PH3HKO- 
XHMH4eCKHM H atpOXHMHUeCKHM CBOMCTBAM, NOCBAILEHO CpaBHHTeJIbHO 
HeOONbIUOe KOMHYeCTBO padorT. 

A. Tl. Bapanos! nposogva Ha6siogeHHA 3a NOTeEpAMH aMMHaKa 
np XpaHeHuk H3BeECTKOBO-aMMHayHOH CeHTpbl B aTMOCMepe C pasJInu- 
HOLM OTHOCHTeJIbHOH BaxKHOCTHIO BOsLyXa. IlpH xpaHeHHH H3BeCTKOBO- 
aMMHauHOl CeJIMTpbl B CpaBHHTeIbHO CyxXOM BO3Ayxe (Kora MpOAyKT 
He Tlormoulaer BlalH) MOTepH AMMHaKka HHYTOXKHbI, BO BJlaKHOM XE 
Bosayxe morepH B 3—4 paga OovlbUe, YEM B CYXOM BOSAYXE. 

Onpirbl nO CiwaBeHHio @MMHAadHOH CeJIHTpb! C H3BeECTHAKOM H0- 
Ka3aJId, UTO BeEJIMYHHa MOTePpbh AMMHAKA COCTABJACT OKOJO 0,4% am- 
MuauHoro a30Ta. Ilpu cnviapmeHHH aMMHayHOH CesIMTpbl C THIICOM 3a- 
MeTHOFO BbILeJIeHHA AMMHaKa He HaOmofasocb. Ha ocHoBaHHH HaOJO- 
JIeCHHA, M3BECTKOBO-AMMHauHad CesMTpa NormowlaeT Bary HS BOSAyXd 
6bIcTpee, ueM aMMHauHas ceHTpa. I]pH norsloujeHHH Barn HS BOSAYXxXa 
yo 7—8% (or Beca COM) H3BECTKOBO-aMMMaNHaA CeMTpa TepAeT 
chinyuecTb, a mp 10%-HOM BilaKHOCTH pacibiBaeTca. 

{lo gannem Hepwura2, mp xpaHeHwH H3BeCTKOBO-aMMHayHOH Ce- 
JIMTpbI B CYXOM BO3YXe COMeprKahHe AMMHAYHOTO a30TA HE HSMEHHIOCH, 
4 BO BulaxKHOM BO3Ayxe NoTrepH ocTHraJiM 1.47% or o6ulero coxep- 
yKaHHA a30Ta B yoOpexnun. IIpu sTOM H3BeCTKOBO-AMMHauHad § CeVIMTpa 
QOOMALaeT 3HAYHTeEJIbHOW FHPpOCKOMHYHOCTHIO H TPH 10% -HOM BAaAKHOCTH 
He cbinyda. 

lr. MW. Topwretu u E. E. Xorunckas® uccseqopasn YCAOBMA MPo- 
wecca CiHuWaBAeHHdt aMMHayHOH ceMTpbl C KapOOHATHbIM LlIaMOM, 
NONYYCHHDIM TIpH KOHBepcHH THIICa YPAeKHC/IbIM AaMMOHVeM (cocTaB 
uisiama: CaCO,—80% , CaSO, -2H,O— 18,5% , piara—O ,45%, HepacTBO- 
puMbIit ocratokK—0,4%),H THNCOM ApreMoBcKoro MecTopoxkeHHa (qe- 
ruypat). ipa ycuopnax cmaBJieHHA (COOTHOIMeHHE NH,NO,k CaCQ3 
papHo 80:20 wu 67: 33, KOHIeHTpallnA MlaBa 90—95% , TemnepaTypa 
cnaapmenun ~110°) MOxKHO TOMYYHTbh HKHAKHE, XOPOIWO JIBIOUIMEeCH 
CHJlaBbl, 3aCTbIBAIOLWe pH OxXaKIeHHH B TBEpAylo Maccy. Tipu uc- 
HOJb3OBAHHH KapOOHATHOTO llama, COfepr%kalllerO MeHbLUee KONMYECTBO 
npuMeck runca (9,74% CaSO,), momyyaroTca Oolee rycTHe CMMaBbl. 
Sry OcoGeHHOCTH CMMaBOB ABTOPb! OODACHAIOT Pas*KH2KAlOWUHM J\eHCTBH- 
eM Irurica. | 

TlorepH aMMHauHoro a30Ta TIpH YCJIOBHAX CIJABCHHA (cooTHOLe- 
une NH,NO,; x CaCO, papuo 67:33, KOHUeHTpallHA Mapa 95% 
vemnepatypa 123—127°) cocrapamot 1,25—1,31 % | a IPH MOBBILNeHHH 
TemMepaTypbi CiaBenHA 40 152—156° norepH LocTHraIoT 4,8—6,15% 
oT O6llero COqepKaHHa azora B crviaBe. [lp yBeMYeHHH BpeMeHH 
cilapnmenua oT 5—15 MHH. gO 2 uac. MoTepH AaMMHauHorO a30Ta 
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o Bsa aden Tlo nanHpm A. M. Aly6osuukoro, A.T. ®unnuopa 
- ©. UafOBcKorot, noTepH aMMHayHOrO a30Ta B mpowecce cnvwaplenun 


ee 0,08—0,16% aszora or o6ulero coyepxKanua ero B cMecu. 
Be XPaHeHHH CM€CH WJM CiVlaBa AMMHaUHOH CeAMTPbI C H3BeECTHAKOM 
B O Fees CKJI@ACKHX YCJIOBHAX NOTEPH AMMHaKa HHUTOXKHBI. 
a poles CNHTalOT, UTO MPHMeHeHHe B CeJIbCKOM xo3alicrBe cna- 
» OCOOCHHO B TpaHVJIHPOBaHHOM Bue. 60 
F rt ~ uJ 
a A : ee addekTHBHO, 4eM 
Kpome nepeuiceHHpix BBE paOor, ony6MKOBaH TakKKe pay ma- 
TCHTOB H APYrHX MaTepHasion. 


O pa3smMepax NOT€pb AMMHAYHOrO a30Ta B npouecce CniwaBJeHua 


renee CTaqveH Tpowecca nowyyeHHa M3BeCTKOBO-aMMHMaUHOLi 
ABIACTCA CNIABJIG€HHe AMMHA4HOH Ce 
TpbI Cc 
een ea Pp Kap6oHaToM 
IIpu cnaasnenuu B Pe3yJIbTaTe B3aMMOJeCHCTBHA YaCTH AaMMHAUHOH 
CeJIHMTpbl C KapOOHaATOM KaJIbLLHA NO YP aBHeHHIO0 | 


2NH,NO; + CaCO, = (NH,),CO, + Ca(NO,), (1) 


o6pa3yr1oTca HHTpaT KaJIbIkdA, COMepxaHHe KOTOPOrO B CHvwaBe H3- 
BECTKOBO-aMMHa4HO CeMUTPbl COOTBETCTBYeT SKBUBAJICHTHOMY KOJIH- 
TecTBY BbINeMBWerOCA KapOoHaTa ammouua. Tocneanuit IIpH Temne- 
PaType CnwaBJIeHHa AuccouuHpyer ua NH, u CO, no ypaBHennio 


(NH,),CO, = 2NH, + CO, + HO (2) 


4TO H UPHBOHT K NOTePAM aMMHaka. 

IIpoxyKktTst Pa3sOMKCHHA—YIIEKHCIbIM ras Hh AMMHAK—BBI3bIBAIOT 
SHAYHTeIbHOe BCNeHHBaHHe. Bennunya NOT€pb @MMHAYHOLTO a3z0Ta B 
MPOWeCcce CHMaBJICHHA 3aBHCHT OT pana (bakTopos. 

BbItCHeHHe BAMAHUA 3THX (paKTOPOB Ha pa3Mep TloTepb aMMHadHO- 
PO a30Ta KH NPeACTaBAAIO 3HauHTeABHBIL MpakTHYeCKHH HHTepec. 


Banaue cteneHu w3mMeabyuenna 


B Hauiux nccneqopaHHax NPHMeHAOCh Cienyiomjee ChIpbe: 
1) M3secruak O6uazumcKoro 3aBONa: | 


Coctas % 

CaCO, Fee BS as ta. Ae? ee hg oon 96,5 

I es ote ist He AO ge a eek & 0,8 

Al,03-+ C005 i tise Gee. “alr ae. a 1,0 : 
Si nr ee oe i ee er oe ere ee 0,8 | 
Sah ese, WIS : 
P . 0,01 | 
BaaxKHOCTb H3BeECTHAKOBOFU 

KaMHA 2 


Creneub H3MenbueHHA nyaAppr 0,12—0,06 mm (npoxogut sees 
CHTO C YnCIOM 2500—10 000 orsepcruit Ha 1 cm?). | 
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2) Mes TloroscKkoli—cenapupopannpii, [e6exuHckoro MeJKOM- 
Gunata (KypcKaa oOsacTs): 


CoctaB % 
CaCO, -+ MgCO3 ..-- +--+: 95,8 
RO ess a wee Ee 
HepacTBopuMbix B COMAHOH KHC.TOTC 

BeIIeCTB ww et te 1,1 
SiO» 0,01 


CreneHb H3Me@buYeHHA—OCTATOK H&@ CHTE Ne 100 (1600 oTBepcTHH 
Ha | cm?)—0,5%. 
CuTopoH aHanu3 mo dpakUAH: 


Pagmep uacTull, wm  . . . JO 0,12 yo 0,075 ao 0,06 meHee 0,06 
KonuyectBo, % ... +> 63,8 289 I 


3) Kap6onaTHblli wlaM BOMOOUHCTKH Bepe3sHHkKOBCKOH TOL, 
TIPpOMBITHIM MH  BbICYUICHHBIH: 


CoctaB % 


CaCOg. %. Sy olds HSB OSES a by te, te Hehe Ge 
MgCOg . 4 
| (6 ae ee ae Oe ee ga a ea 2 
SO 5s 5 oe ee Ee EE ee ee ee 0, 
R.O3 oe ae ae ae 0 
DOr 5 Sip Gide Sess ee. BG a eee Oe ee 0 
Cpo6olHad ULeIOUHOCTh CocTaBAAsa 0,25—1,12% CaO. 


CuToBoK abaJH3 


fo owe eh tin eet yar) OSe lee cml: eho Eee oe Bee OS 


Pa3Mep uaCTHI, MeHee, MM. 0,12 0,075 0,06 
KonuyectBo, % ~- - + + +: 81,0 10,6 8.4 


? 


[Ina ycTaHOBJIeHHA BAMAHMA CTeNeHH H3MeCbYCHHA NyApbl H3- 
BeCTHAKA Ha BeIMYHHY MOTepb AMMMAaUHOTO a30TA Ob MOCTABJICHbI 
sia6opaTOpHble OMNbITHI (raxue JaHuble B JHTepaType OTCYTCTBYIOT). 
Hamwunve TakHx JaHHbIxX M0- 





3BONUT HaH6osiee NpaBHJIbHO S38, 

MOWOHTH K BbIOOpy PallHo- SSa6 : 

HaNbHOH CXeMbl pasMOJbHOH  SRo;5 : 

YCT@HOBKH. a8 i 
ru onbitst mposenensi &S8? : 

pH CheyOuUlNxX yCAOBHAX: NAS : 

KOHIWeHTpalna muiaBpa 94%, 5842 

cootHomenue NH,NO, «k SSG, 

CaCO,=60 : 40, mpofouKu- S= 

TebHOCTh crimapseHHaA 10 $3 


MUH., TemMMepatTypa CiwaB- 
jenna 125—145° n,crenenb Puc. |. Bauanue creneHH H3MeJIbUeHHA H3BeCT- 


pectuaka 0,12; 0,075 u eran 
0,06 mm. 

Tlonyuenuple 2aHHbie IpeACTaBAeHbI Ha PHC. 1. 

V3 mpHBeseHHEIX JaHHbIX BHAHO, TO NOTepH aAMMHAYHOrO a30Ta 
(No OTHOWeHHIO K OOmeMy COepKaHHlO CTO B cmecH) BO3pacTaloT C 


295 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


YBEHYCHHEM CTENCHH H3MCAbUCHHA Mypbl H3BECTHAKA. ITO MOXKHO 
OObACHHTh TEM, YTO TPH NOBBIMeHHH CTeneHH H3M@JIbYeCHHA Kap6o- 
HaTa KaJIbUHA YBEJIHYHBaeTCH MOBEPXHOCTb COMPHKOCHOBeEHHA  HC- 
XOAHBIX BeuecTB. locneqHaa oOycOBAMBAaeT OOJIbLIYIO BEPOATHOCTb 
NPOTeKaHHA OOMeHHOH peakIlHH MexKAY aMMHayHOl CeJIMTPOH H Kap- 
OoHaTOM KaJbUMA, YTO H MpHBORUT K YBeJIHYeHHIO NOTeph AMMHaka 
B TIpomecce ciwaBJeHug. 


Bavanve KOHUeHTpauMH nuaaBa 


Jia Mpopepku BauaAHHA KOHUCHTpalluv MlaBa Ha NOTepH aMMHau- 
HOrO a30Ta B TNpouecce CNWaBeHHA ObWIM NOCTABCHBI OMBbITHI npu 
OAHHAKOBBIX YCJIOBHAX CiaBeHua (Temnepatypa 125°, cooTtHomenne 
HCXOAHBIX BeUlecTB 60 : 40, mpoqomKUTebHOCTS CnaaBaeHua 10 Mun. 
H Pa3JIHYHOH KOHUeHTpallHn Mapa amMMuauHols ceHTpbt—85, 90, 
92 nu 94%). 

Pe3ybTaTbl 9THX OMbITOB npeacTrapseubl B taba. |. 

Ta6auya I 


Bauauve KoHuentpannn NH,NO; na peanunHy notepH ammva4Horo a30Ta 





ero COMepMaAHHIO B CMECH 


nA, a 
Ni | ¥ CNOBHA 


: Konyentpaywa naapa NH4NOs;, ° 
cepHH HenTpal ane aNO3. % cia BleHHa 
claBos 


i 
Tlorepu amMuauoro a30ta B % K o6ulemy | 


92 


90 


94 

en 
} 37 0,25 — 0,17 | Temneparypa cnaapnenusa 125°. 
cooTHoweHHe NHyNO, x 

CaCO3 = 60:40, aaurenb- 

HOCTb cnwaBseHHaA 10 mun., 

CTENe€Hb H3MeJIBNCHHA —4H3- 

BecrHaka 0,075 am 














t — 0,41 0,35 (),22 To oe, creneHb y3mMeibueHua 
H3BeCcTHAKAa 0,06 mam 


Ilt — wet 0,49 OS 4 To Ke, cTeneHb u3Mem_UeHHA 
Mela QO, 12 mm 


Kak BHZHO 43 JaHHbIx Ta6z. 1, c NOBbINCHHEM KOHUeCHTpalHH 
M1aBa AMMHAaGHOH CeJHTpbl HaGwIOMaeTCA TeHIeHUUA K MOHHKeHHIO 
NOTEPpb AMMHayHOTO a30Ta. M3 9sTHxX aHHbIX BbITeKaeT npaktTuye- 
CKHH BBIBO, 4TO WIA NOWYYEHHA MpOAYKTa C MHHHM@JIbHOH BaaxK- 
HOCTbIO MOXKHO TIPHMeCHATb WWaB AaMMHauHOL C@HTpbI Ooee BHICOKOT 
KOHUCHTPalHH, He OMaCaiCb NpH 9TOM BOspacTaHHA NOT€Ppb aMMHay- 
HOrO a30Ta B MIpollecce CwaBAeHHA. 


BivsHve NpoxoOmKUTeNbHOCTH CnaaBAeHNA 


Bo Bcex HauIMx ombirax NPOMOJDKHTCbHOCTh CNWaBJICHHA co- 
CTaBaasa 10 MHH., B TeyeHHe KOTOPBIX TIDH SHEPrHYHOM CMeLUIHBaHHH 
HOMYYaNaCh BIOAHE OLHOPOAHAA Macca. 
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Tabauya 2 


Bausnne APOAOIKHTCIbHOCTH CIMABJCHHA Ha BeAHYUHHY NOTepb AMMHAYHOFO a30Ta 


Tlorepu aMMHa4¥HOro a30Ta B % kK o6lIeMy 











tponommKu - ero cofepRanulo BR CMeCCH NpH coOoTHOUIeHHH 
T@MbHOCT NH4NO3 k CaCOg Ycaopns mponegennst 
seal OnMbBITAa 
MHHYTbI 50 2 50 60 : 40 80 : 20 
—___ | —-+ eee 
10 0,46 Q, 32 0,21 Konwentpanus miapa 94%, 
; ; Temmepatypa cnwiaByeHnna 
3 1,39 3 ( 
0 0,8 ),5 135°, TOHHHa nomMoa 
60 2-0l 1 47 ESS H3BecTHAKAa O,12 wat 


Ilo qaunpim T. H. Popuiteina u E. E. Xatuncxoii3, BPpeMA CIIaB- 


JI@HHA AMMHAUHOH CEMMTpbl C KapOOHATOM KaNbLUA He BIMAeT Ha 
BeJIMUHHY TOTepb aMMHaY- 
















3 
HOrO | a30Ta B mMpouecce 8 20 
cnwaBleHHA. UtToObr mpo- Ne 18 
BEPHTb IIPaBHJIbHOCTb 93TO- Ney 
rO BbIBOJa, HaMH Obl Ipo- sS7 
S ? 
BeJeHbl TPH C€pHH OMBITOB, Yg,p ian Fe 
B KOTOPbIX BPeMA CIMaB- 8&o¢ ae ll 
A@HHA cocta ,30n S88 We eed 
leHuA CocTaBAAO 10, 30 4 Beas) || — 
igs Se eT 
Q A 
TlonyuyeHupie = aHHBIe So | | 
NipHBeyeHbl B Ta6n. 2 u Ha 88 810 1 2h 3032 WD 4B 6B 
puc. 2. ‘S RpeMA CANAENEHLA, MUHYITb/ 
M3 3THX JaHHbIx BHAHO, Pic. 2. Bavanne Bpemenn cnvapenua ya no- 
4YTO C VB@JIHYECHHEM BDeMCHH TepH dMMHAYHOTO a3oTa, 


CNaBJIGHHA AMMHaUHOH ce- 


AMTPbI C KapOOHaTOM KaJIbILHA MOBbILIaIOTCA MOTepH aMMHaUHOrO 
a30Ta. | 

CaeQOBaTeIbHO, B 3aBOACKHX YCOBHAX HVKHO CTP@MHTbCA kK 
COKPalleHHiO BPeMeHH CIVIaBJIeHHA. 


BansHne COOTHOUICHHA UCXOJHbIX BeIWlecTB 


HM3yyenHe BIMAHHA COOTHOWeHHA aMMHauHoli Ce@JIMTpbI H Kap6o- 
HaTa KaJIbWWA Ha BeJIMYHHY HOTepb aMMHayHOrO a3s0Ta TIpOBOANAH 
NPM ONTHM@IbHBIX YCHOBHAX CIJaBIeHHA (KOHIEHTpauHA mapa 
94%, Temnepatypa 135°, crenenb u3MeABUCHHS HBBeCTHAKA 0,12 um, 
MPOAOJDKHTEIbHOCTb CIaBeHHA 10 MuH.). PesyabraTer 3THX OMBITOB 
ipHpeyenbl B Tab. 3. 

ITH aHHbIe MOKA3bIBaIOT, YTO C YBeHYCHHEM COepKaHHA Kap- 
OoHaTa KaJIbUHA B CMaBe NOTepH aMMHAaUHOrTO a3z0Ta B lpowecce 


CHWaBICHHA MOUTH TIPAMO MpONOPUHOHAJbHbI YBeJHYeCHHIO cofepxKa- 
HHA KapOoHaTa KaJIDILHA. 
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Bospactanhe notept a30ta cae- Tabauya 3 
CT OTHECTH 3a CUeT enue 
AY ae aT Bananwe cooTtHoweHH”a NH,NO3~ k 
XOJHbIX BECLICCTB. HOrO a30Ta 





BausaHHne TemnMepatTypbl cCiaBseHHa 
IlotepH amMuau~ 





t 30T %o 

Ytoopl VC TAHOR UTS Eu aLE TEM: ceCot acme sige anaes 
nepatypbl CiaBeHHA Ha BeAMUHHY copep2kaH mio 
noTepb aMMMayHoro a30Ta, Oblmw = ———————___| caeuiari 
MpOBeeHbI OTbITbI B YCIOBHAX, aHa- ene 0.21 
JIOTMYUHBIX TMPHBeMeCHHbIM BbIIUe, HO 
IPH PaSHbIX TeMilepaTypax cnwiaB- 60 : 40 0,32 
nena (125, 135 u 145°). 50 : 50 0,46 


PesyibTaTbl 9THX OfbITOB Mped- 
CTaBJIeHbI Ha pHc. 3. 

V3 npvBeXeHHBIX JaHHbIX BHAHO, 4YTO TeMMepaTypa CiaBeHHA 
OKA3bIBaeT 3HAUHTCbHOe BJIMAHHE HA BEJIHMYHHY HOTepb aMMHAayHOrO 
a3oTa B Tpomecce cmviaBieHua. Ecan mpn Temnepatype CiiaBleHHA 
125° u cooTHowenun 60 : 40 norepu coctaBasioTt 0,17%, To pH TeM- 
nepatype 135° notepH yBesHUMBAaIOTCH B ABa pa3a, a pH 145°— 
B siTb pa3 MO CpaBHeHHIO C NOTepsiMH Mp Temmepatype 125°. 

V3 3sTOrO MOKHO CelaTb BbIBOA, UTO BAHAHHE TeMNepaTypbl Ha 
MoTepH AaMMHaYHOrO a30TA B MpOecce CNMaBIeHHA ABJIACTCH HAH- 
6oee 3HAUNTEIbHBIM 110 CPaBHeHHIO C ApyruMu akTopaMH. 

CnelopaTesbHO, IIpH COOTBETCTBYIOULEM MOHHKEHHH TeEMNepartypbl 
CnAaBeHHA, YMCHbUIeEHHH BPeMeHH B3aHMOJeHCTBHA KOMIOHCHTOB 
H jp. moTepH aMMHauHOTO 





: 83 0 a30Ta B Tporecce CMaBJeHHA 

ee AMMHAauHOH ceuTpbI Cc Kap6o- 

- 3 OG HAaTOM KA@JIbILMA MOryT ObITb 
S 8 CHM2KeEHBI. 
oo Kak nokKa3aJIH 9KCNEpHMeH- 
PS TAIbHbIC JAHHbIe, NOJyYeHHbIe 
S§ HaMH TPH MpoBezenHH jonou- 
se G2 HUTeCJIBHbIX ONbITOB™ , CHHKEHHE 
a8 ; NOTePb IIpH CiMaBACHHH MOKECT 
eS 725 10 15S WO MS ObITb JOCTHTHYTO TYTeM JO- 
=a Temnepamypa ennabnenun, °C 6aBMeHHA K peareHTaM = He- 


6ONbIUHX KOAHYECTB HHATpaTa 

Puc. 3. Bananne tTemmepatypbl CIL1aBRICHHA = KAaJIbILAA UAW HATPaTa MarHHA 
Ha NOTePpH AMMHAYHOTO a3o0Ta. (1,5—2%). ITH noOaBKkH , oue- 

: BUAHO, CHBHTAaWwT peaKUHlO B3a- 
HMOJCHCTBHA AMMHAYHOH CeIHTpbl C YI€KHCJIbIM KaJIbUHeM B JIEBY!O 
cTopouy (cM. ypaBHeHus |, 2), 7. e. yMeHbUalOoT OOpas0BaHne HUTPATa 
Kalbuun. Ilpu 3TOM YMeHbilialoTCH MOTePH AMMHAYHOTO a30T4. Tak, 


* B atux onpitax npauamasa yuactue A. Jl. ®pugzman. 
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HallpHMep, NpH cofzepmkanuH Mg(NO,), B ucxoqHol amMMHauHolt ce- 
AuTpe ~2% (oT Beca nocaegHelt) NOT€PH AMMHAYHOrO a30TAa B % OT 
oOulero az0Ta B aMMHAUHOH CenuTpe cocTaBAAN 0,04—0,06% (npu 
KOHICHTpauHn miapa 94%, Temnepatype cnaaBneHua 125°, spemenu 
ciaBsieHHa 10 MHH., CooTHomeHHa NH,NO, x CaCO,=63 : 37 
BMAKHOCTH MocweqHero 5,5—13,8%). 


BawaHHe KayecTBa cCbIpbs 


Bb TpOBeeHbI TAKXKE ONBITbI 0 YCTAHOBJICHHIO BeEJIMUHHbI NO- 
TEPb AMMHAYHOTO a30Ta TIPH CiaBJICHHH aMMHaUHOH CeAMTpbI C Me- 
JIOM, KapOOHATHBIM LIA@MOM, H3BeCTHAKaMH Pa3HYHOH TBeEpAOCTH H 
CONCPKaBLUHMH pa3JIH4Hble 
KOJIHYECTBa MIPHMecu yrue- 
KHCJIOrO MAarHHa. 

[locraHoBka 3THX ONbITOB 
ObilJia BbI3BaHa TEM, Y¥TO 0 
HEKOTOPbIM JaHHbIM cojep- 
*KaHHe mpHMecH MgCO, B 
H3BeCTHAKe Bbnue 2% (cuH- 
Tan Ha MgO) nmpuBoxHT xk 
YBeIHYeHHIO = pa3.1O>*KEHHA 
AMMHaYHOM CeJIMTpbI B MIpo- 
uecce CaBJeHHaA. 

Jlast mpopepky atx gan- Puc. 4. Bausune conepskatina MgCOs B tanect- 
HBIX ObLIH IpOBeeHbI OUbI- HAKe Ha NOTe€PH A@MMHAUHOrO d30Ta, 

TbI 10 ONpefeeHHlo NOTepb 

aMMHayHOTO a30Ta B 34BHCHMOCTH OT KOJIMUeCTBAa TipHMeceli MgCoO, 
B H3BeCTHAKe. OTH OMBITH! MpOBOAMAHCh pH KOHUeCHTpayHH 
miapa 94%, Temnepatype 125°, coorHomennu NH,NO, xk 
CaCO,=60 : 40, creneHn u3mMenbuenna 0,12 mu nH NPOMOJKHTeb- 
HOCTH CnuaBleHHa 10 muy. Koanuectso npyumecn MgCO; B u3sBect- 
HAKE H3MEHAIOCh OT 4 fo 30% oT Beca mocnenHero. Pesy abTaTbl 
ONbITOB TIPHBeeHbI Ha puce. 4, 

ITH WaHHbIe MOKAa3bIBaIOT, 4TO NPHCyTCTBHe yrIeKHCJIOrO MarHHa 
B HSBECTHAKE NPaKTHYCCKH HE BJIMACT Ha BeHUMHY NOTepb amMuau- 
HOTO a30Ta B Iipouecce cnmaBjleHua. 

CaelyeT OTMETHTb, 4TO MpucyTcTBHe MgO Ge3ycoBHo npHBexer 
K BOspacTanvio NOTepb aMMHaKa B TIpolecce CMVIaBeHHA, PaBHbIM 
o6pa30mM, Kak IPH coyepxaHHU CBOGOAHOT oKUCH KaJIbuuA. [Ipose- 
ACHHBIC HaMH OMBITHI C We/bIO BLINCHCHHA BIMAHHA CBOGORHOM me0U- 
HOCTH Ha BeJIMYHHY MOTepb AMMHMAYHOTO a30Ta NOKAa3aIH, 4TO comep- 
*KAaHHE B H3BECTHAKE CBOOOAHOH memouHOCTH nopayKa 3%, KaK u 
CIEAOBANO OKMAATh, 3HAYHTEAbHO YBEAHYMBaeT NOTepH aMMHAUHOrO 
a30Ta B Hpouecce cnaBaenua. Tipu stom norepu yocturan 5,29% 
(oT oOmero coyepKanua a3oTa). 

[lonyTHo OblM MpoBeAeHDI OMBITHI MO BLIACHEHHIO YCIOBHH CiwWaB- 
JICHHA H B@IMYHHbI NOTepb AMMHAYHOTO asoTa MpH cnaaBeHHH 





0 4 6 6 OL 2 HR 
Codepmanue MoCO, ,% 


Nomepu amuuavnozo asoma, %h ob - 
ery codepanuro asoma benecu 
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AMMHAYHOM CeIMTPbl C H3BECTHAKAMH Pa3HNHOW CTeNeHH TBEPAOCTH, 
OnbITb NpOBOAKANCb NpH ONTHMAbHBIX YCOBHAX CINIaBeHHA (Tem - 
nepatypa 135°, KOHWeHTpallua mlaBa 94% NH,NO,, cTeneHb 43- 
MeIbDUeCHHA H3BeCcTHAKa 0,12 mu, NPOAOJOKHTEbHOCTbH CHIaBJICHHA 
10 mun., cootHomenne NH,NO, k CaCO,=60 : 40). Aa stax onpi- 
TOB ObWIH OTOOPaHbl MAT OOpa3siloB H3BeCTHAKA O6OuAMMCKOrO 
Kapbepa C Ppa3HYHbIMM XapaKkTepHCTHKAaMH NO CTeNeHH TBEPHOCTH 


(cm. TaOn. 4). 
Tabauyua 4 
BanaHHe KayectRa H3BeCTHAKA Ha BeMYHHY NOTePb AaMMHAYHOTO asoTa 








NO Conep- llorepH aM- 


7 . QYyeck . “ 
HaNeK H3BeCT- XapakTepueTika *KanHe usu IER Ue eee bee a30Ta 
aka O6uauM- H3BCCTHAKA CaCO3, pane yo K OOULEMY 
CKOPO Kapbepa % CnAaB ero cofxepmi~ 


HHIO B CMCcH 


a a a ee ee aes Ge 


I Visnecruak «Ilyxak» cpet-| 96,9 | Cruiap *KALKHH, 0,320 

sjoceporo HBeTa, PbIX.1bIl XOPOIIO — STbIO- 
MLHHCH 
| 

4 Vapectunk —scetsioceporo| 98,7 | To «xe 0, 365 
ILBeTa, PbIX.TbIH 

5 Vapecruak «<pakyweunbifi»| 98,4 | To xe 0, 367 
*KeTOBATO-Ceporo UBCTA, 
K POW alLHHca 

8 Mes1KOKPHCTA.1.IHYECKUHH , 97,9 | To x«e 0,330 
KpenkHH 

11 B3enenopato-ceppili, mMeaKo-| 93,6 To *e 0,408 
KPHCTALIMueCKHH, HO3- 


peparTblit | 


Kak cylef_yeT H3 MpHBeJeCHHBIX JaHHbIxX, H3BECTHAKH C pa3JIHUHOH 
XapaKTepHCTHKOH NO CTeNeHH TBEPAOCTH He OKa3bIBalOT BJIHAHUA Ha 
noTepH aMMHayHOrO a30Ta H Ha (busnyecKHe CBOHCTBA CHMAaBOB. 

Ilia BbINCHeHHA NOTepb AMMHAUHOTO a30Ta B npouecce cimlaBuie- : 
HHA AMMHAUHOH CeJIHTpbI C M@JIOM ObIJIH MpOBeAeHb! ABE CepHH OIIbITOB | 
(IPH ONTHMAJIbHbIX YCIOBHAX CMMaBJeHHA H CTeNeHH H3MeJIbUeHHA 
mena 0,12 nu 0,15 mm. 


TlostyueHHble HAMM AaHHble NpeACTABJeHb! B TaO. O. 

Tabauya > 
TlorepH aMMHasHOTO a30Ta TPH CHJaBAeHHH aMMHa4HOH ceanTpbl c JlororcCKHM MeJ10M 
ei ieee enn sn IEEE ccc 


YcmoBuA COaBJlIeHHA 
eee ee eee ee 


Cpe aHAA ToTepv 


Ni i | Crencnb Konuer- Cnotno- {TlpogosmKu-| aMMHaUHOTO a30Ta, 
OHbITOB Temne- | yw3meapuc- | TPaune INeHHe TesbHOCTh | % KO BCeMy a30Ty 
patypa, HHS, Ma Ba NH4NOg3 |cnaaBuicnHe B CMeCH 
C MM NH4NOs3, K CaCO3 | MHHYTHI ; 
/O 7 
1—3 | Q,12 0,827 
| 135 94 60: 40 10 
£00 | 0,15 0,60 
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STH WaHHbIe NOKa3SbIBaIOT, UTO MOTepH AMMHAYHOTO a30Ta TipH 
cnmaBleHHH c JIOroBCKHM CemapHpOBaHHbIM MeJIOM 3HAaUHTe/bHO 
Oomblle, YEM B CIyyae CVaBeHHA (B OLHHAKOBbIX YCOBHAX) AaMMHAd- 
Holl C@IHTpbI C H3BeECTHAKOM (cM. TAO. 4 H 5). 

[lorepH aMMHauHOrO a30Ta NIpH CMaBIeEHHH aMMHa4HOM CeAMTpbl 
C KapOOHAaTHbIM UIaMOM HaMH ONpeseAHCb B YCAOBHAX, AnaOPHd- 
lbIX CIIAaBJIGHHIO C H3BECTHAKOM. 

Pe3yabTaTbl 9THX ONpemeieHHi TipuBeseHbI B TAO. 6. 


Tabauya 6 
MotepH aMMHa4uHoro a30Ta Tp CNwaBJeHHH AaMMHA4HOM CeJMTpbI C KapOonaTHbim 
{11aMOoM 
ee ee eee reer etn 
Temnepatypa criaBaenua, °C 
125, | 135 
Ne — Ye A 
OfMbITOB ¥ CJIOBKA CiIABJICHH 
NOTepH AMMHAYHOTO 43OTa, 
B% K o6wemy ero cOsepxKa- 
HHO B CMeCH | 
Be he Ee ae cheese a 
] 0,22 0,370 KonuentpaunaA mapa 94%, CooTHOeHHe 
2 0,214 0,374 NH,4NO3 kK CaCO3 = 60: 40, crenenb 
3 Q,212 0,380 w3MerbueHna 0,12 um, DPOMOWKHTE.Ib- 
4 0,212 — HocTh ciiaBzeHHa 10 MHH. npH ufe- 
3) 0,215 — NOUHOCTH WaamMa (cuHTaa# Ha CaQ) 
Cpeau. Q,215 0,375 112% 


Kak BHAHO H3 UPHBeAeCHHbIX AaHHbIX, 3€MeCTHOFO YBeJIHYeCHHA T0- 
TePb AMMHAYHOLO a30Ta NPY CiMaBNeHHH C KapOOHATHBIM LWIaMOM He 
HaOJOMaeTca. | 

TlorepH aMMuayHoro a30Ta B Mpowecce cmaBAeHHA aMMHa4liol 
C@JIMTpbl C KapOOHATHbIM WWIA2MOM H€3Ha4HTeJIbHO MpPeBbullaeT BewH- 
YHHY TMOTepb MO CpaBHeHHIO C H3BeECTHAKOM, H B 3aBHCHMOCTH OT 
yemnepaTypbl CuaBlenHA cCocTaBAMOT B cpeaHem 0,215—0,375"%0. 

MosyueHHble JaHHble MOKa3bIBalOT, YTO KapOOHATHbIA WAM mocwe 
POMBIBKH eTO OT IMeslOUH, MOCTe CYWIKH H pa3MoOs1a MOXKET ObITb 
UCHOIb3OBaH WIA MOJyYeHHA H3BECTKOBO-aMMHa4HOH CeHTPbI. 


Hcnoip30BaHHe aMMHaka, BbIAeAHtouWleroca B WMpouecce CiMaBAeHNsA 


Kak yCTaHOBJeHO, OCHOBHBIMH HCTOUHHKaMH NOTePb B MpOHK3Bo]l- 
CTBE H3BECTKOBO-A4MMHAaUHOH CeHTpbl ABJIAIOTCH MOTePH AMMHaKa B 
Tpouecce CmviaBeHHA AMMHAYHOH CeHTpbl C KapOOHATOM KaJIbILHA. 

B 3aBHCHMOCTH OT YCIOBHH MmpoBefeHHA Mpouecca CHaBJIeHHA, 
MmOoTepH aMMHakKa, OMpeAeeHHbIe B PasOBOH Gaze, COCTABJAIOT B le- 
pecuete Ha aMMHAaUHbIi a30T 0,35—1,0% oT oOmero cotep2kaHHA az0Ta 
B AMMHauHOl CenuTpe, 4YTO CooTBeTCTByeT OKOO 0,8—2,1 Ke NH, 
na 1 m roroporo mpoayKta. Ecaw yCaoOBHO MpHHATb FrosoBytlo Npo- 
H3BOAHTEbBHOCTh WexXa MO MpOH3BOACTBY H3BeECTKOBO-aMMHa4HOH Cce- 
‘auTpbI B 300 THIC. TOHH MpOAyKTa B Ox, TO NOTepH AaMMHaKa JOCTHT- 
uvT npHMepHo 300—750 m amMMuaka B Tod. 
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3a CYET HCNOMb3OBaHHA 3TOTO KOHYeECTBa aMMHaKka, TepAemMoro 
B MNpouecce CiIaBICHHA, MOXKHO JONOMHHTEIbHO NOJYYHTb COTHH TOHH 
H3BECTKOBO-4MMHauHOH CeHTpbI. 

‘lo HacTosmlero BpeMeHH aMMHAK, BbINeNAIOWICA B lipomecce 
CHIABICHHA, HE HCHOMb3yeTCA, a BbIOPaCbIBaeTCA C OTXOMAULHMH La- 
3aMH B aTMOCcdepy. 

Ham mpeactapsaeTca, 4TO palvOHaIbHOe HCNOb30BaHHe nNoTepb 
aMMHaKa BO3MOXKHO TYTCM MOPMIOULEHHA e€FO a30THOH KHCOTOH, Cc 
nocdwexyioulen mepepaSoTKoH CMecH AaMMHAaYHOM CeUTpbI WH a30THO! 
KHCJIOTbI B HEHMTPaJIM3allHOHHbIX anmaparax. 


te 


iad NH aN O3 
HIGECIMHAK 









Som 
"podyrm 


Puc. 5. TI HHUHNHaIbHaH CX€Ma HCNO.Tb30OBaHHA NOTeCPb AMMHAKA, BbI- 
’ 


AeAMIOWLErOCA B Mpowecce cnapieHua NH4yNOs u CaCOs: 


/~ CMeCHTeJIbHbIA W1HeK; 2—~ckpy66ep c HacayKol; 3—~penTusaTop; 4—yeHTpo6ex- 
HbIM Hacoc. 


/lia ylaBIMBaHHA NoTepb aMMHaka NoTpeOyerca JONOMHUTeMbHOe 
BKJIFOWeEHHE B CX€My YCTaHOBKH CKpyO6epa Hu WeHTpoGexHoro Hacoca, 
[IpHHUMNMabHad CX€Ma yCTaHOBKH lipegxCcTapneHa Ha puc. 5. 

C MOMOUbIO BEHTHJATOpa 3 ra3sbl, OTXOAAUIHe 43 CMeCHTebHOrO 
uHeKa /, IpomycKawT yepes cKpy66ep c HacagKoli 2, opoulaembtli a30T- 
HOH KHCOTOH, H 3aTeM BbIOpacbiBaloTca B aTMOCpepy. | 

A30THAA KHCJOTA C MpHMeCbiIO AMMHATHOM CeMUTpbI H3 CKpyOG6epa 
NofaeTca WeHTpoOexKHBIM Hacocom 4 Ha NMepepaGoTKy B anmapaTbr 
HTH orfenenus nefitpanu3alun AJId NOsyYeHuA pacTBOpoB aMMHay- 
HOH CeJIMTppl. 

ITpeqnaraembii cnocoO yiaBAMvBaHHA aMMHaka, AOCTaTOUHO mpo- 
CTOH B allmapaTYPHOM OOPMJICHHH, MO3BOJIACT 3HAaYHTebHO COKpa- 
THTb NOTEPH AMMHAYHOLO 430TA B NPOH3BOACTBE H3BECTKOBO-aMMHau- 
HOH CeJIMTDBI. 


O6cyxeHHe pe3yJIbTaTOB 


CpaBHHBad MOJyYeHHbIe HaMH BeAHUHHbI NOTepb aMMHAaUHOTO 
a30Ta B Mmpouecce cnwlaBJeHHA C JaHHbIMM Apyrux HcCAesoBaTeveH, 


CNELYET OTMETHTb 3HAYHTeIbHOe pacXoKMeHHe 9THX 3HAVeHHH (cM. 
TaOn. 7). 
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Tabauua 7 


[lorepH aMMHa4HOrO a30Ta TPH CNAaBeHHH AMMHaYHOM CeaHTpbl Cc KapOoHaTOM 
KaJbUMa (HO aHHbIM pa3HbIX HCCekopaTesed) 





YcJOBUA TIPOBEXeEHHA OMbITOB 





Kontlen- npoyon- | Tlorepx am- 














; TemmMepa- Tpallua COOTHO- cTeneHb *KUTeb- |MHAayHOrO a3soTa, 
ABTOPbI TYpa CMaB-1 nara wieHHe H3M@JIb-~ HOCTb 79 OT OOULero 
JIeKHS, NH4NO3 NH4NO3 yYeHHA, cnvlaBfe- | Fo cCOaepKa= 
ye) of, K CaCO3 MM HUA, HHA B CMeCH 
MHHyTbI 
I, Topwitenh x 152 100 67: 33 0,150 5 6,4 
E. XoTHHCKasn? 150 95 67 : 33 0,150 5 4,75 
108 95 67: 33 Q, 150 i) 1,20 
110 90 67 : 33 0,150 12 0,67 
127 95- «| (672-33 0,150 3 1,3l 
123 95. 67:33 0,150 3 1,25 
116 95 90 : 50 0,150 s) 1,86 
110 95 80 : 20 0,150 4 0,83 
100 90 67 : 33 0,150 30 0,71 
108 90 67: 33 0,150 60 0,63 
110 90 67: 33 0,150 120 0,67 
Io eae 125—130 95 60 : 40 0,060 — | 0,07 
RA@HHbIM HeKO- 0, 13* 
TOPbIX 3aBOJ0B 126 94—95 60: 40 0,060 — 0,24 
{0749 
I]. Bapanos! | — | — | — | — | — | 0,4 
Sl. Kusatpman® 125 85 60:40 | 0,12 10 0, 37 
125 90 60 : 40 0,12 10 0,25 
125 94 60 : 40 0,12 10 QO 17 
135 94 60 : 40 0,12 10 0,32 
135 94 60 : 40 0,075 10 0,43 
135 94 60 : 40 0,060 10 0 ,62 
135 94 60 : 40 0,120 30 0 ,33 
135 94 60 : 40 0,120 60 0,47 
135 94 50 : 50 0 ,120 10 0 ,46 
155 94 80 : 20 Q ,120 10 0,21 
145 94 60 : 40 0,120 10 0,83 


* 0,2+0,4 Ke aMMHakKa ta | m WpOfyktTa. 


Tak, no fanHpim T. H. Topmretna nu E. E. Xoruucxoii, pa3mep 
MOTepb AMMHAaYHOrTO a30TA TIPH COOTHOIUGHHH MCXOJHbIX BeLLeCTB 
67 : 33 (Temnepatypa cnuaBneHua 123—127°, konuenTpauwHa nasa 
95%) cocrapaset 1,25—1,31% ot o6mero COJepKaHHA a30TAa B CMECH, 
a TIpH CooTHOUeHHH 50 : 50 (mpoune yculoBHaA Te xe) NOTepH Bospacta- 
oT HO 2%. lo mpakTHyecKHM JaHHbIM HEKOTOPBIX 3aBOJ0B NOTepH 
aMMHayHOrO = a30Ta cocTaBsioT 0,13—0,49%. Hs npuBegzennoro 
BHAHO, 4TO CyllecTByeT OobUOe PacxomKMeHHve B WAHHbIX O NOTepAX 
AMMHAYHOrO a30TA y Pa3HbIX HCCMeMOBaTeNeH. ITO CBA3aHO, NOBHAH- 
MOMY, C pa3JIHUHeM B METOAHKE MpPOBEACHHA ONBITOB NO onpeseneHHlo 
BeJIMUHHbI NoTepb. Ilo HaWwwHM JaHHbIM, MOTepH AMMHayHOrO a30Ta 
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B TIpowecce CMWaBJeHHA COCTABJIAIOT 0,17—0,83%, a Awia onTu- 
MaJIbHbIX YCJIOBHH CiIwaBleHHa 0,17—0,43%, TO cormacyeTca 
C J@HHbIMH 3aBOJOB. 

Bpi3piparoT comHeHHA Aanupe T. VW. Popmitreina u E. E. Xoruu- 
CKO? O BAHAHHH MpOAOKUTeEMbHOCTH CHMaBMeHHA Ha BeJIHYHHYy NO- 
Tepb @MMHAUHOrO a30Ta B Mpowecce CHaBJIeHHA. 

Hawn uccneqoBaHuaA MoKa3sasiv, 4YTO C YBeJIHYCHHeEM NPOJOJKH- 
TeJIbHOCTH CHWaBseHHA MOTepH BOspacTaioT. Kacadch BIMAHHA IPyrHx 
(bakTOPOB Ha BeHUHHY NoTepb, CiekyeT OTMETHTb, TO MOJYYeHHBIC 
HaMH J\aHHble MOATBEPXKLaloT BbIBOA O BOSPaCTaHHH MOTepb aMMHay- 
HOrO a30Ta B TIpowecce CiaBJICHHA C MOBbILeHHeM TeMMepaTypbl U 
yBeIHYeHHeM COfepxKaHHA KapOOHATA KAILUA B CriaBe (CM. PHC. 1). 

PaccmaTpHBad JaHHbIe O MOTepAX AMMHAUHOFO a30Ta B IIpOLecce 
CnaBNeHHA B 3aBHCHMOCTH OT BHAA KapOoHaTHOrO CbIpbA (TAO. 8), 
HETPYAHO BHJCTb, ITO B OAHHAKOBbIX YCJIOBHAX CIMAaBJeHHA HaHnOONb- 
He NoTepH HaOsmOJaloTCA TPH CMaBJeHHH aMMHAYHOK CeIHTpbl C 
meioM. IIpuH 3TOM NOTepH COCTaBJAIOT 0,83%, uTo Gomee 4eM B ABa 
pa3a MpeBbluaeT MOTepH B YCJIOBHAX CHaBJICHHA C H3BECTHAKOM. 


Ta6auya 8 


CpapHuTeAbHble JaHHbie NoTepb aMMHAaYHOrO a30Ta B 3aBHCHMOCTH OT KapOoHaTHOrO 
CbIpbs 


RL A 


CreneHb H3Me@JIbyeHuA, MM 





ee 0,06 | 0,075 | 0,12 | 0,!5 | 0,06 | 0,12 | 0,15 ae 
CbIpbe : CTIA BJICHAH 
IiorepH aMMHaUHOrO a30Ta B % HacpinHol Bec 
K o6ujemMy ero COZepKaHHio 2j0M3 , 
B CMecCH 
Vsapectuak O6n- | 0,633 0,320} — |0,97*|1,47 | — | Temmepatypa 
JIUMCKOro 0,620 —— — — — — Ci.1aBsleHHn 
Kapbepa 0,634 — — — |—f{- 135°, KOHILeH- 
0,710 -— — 10,98}; — | — TpalwuAa MWiaBa 
Pe -4atToct. 94% | 
Cpenn. | 0,649!) 0,430) 0,320) — 10,97 L475 eae 
JloropckoH Me.) — — | 0,83] 0,60 | — |0,753)0,915' CooTHouieHHe 
NH,NO3 K 
CaCO,=60 : 40 
NDOJOsIKHTEJIb - 
HOCTb CILIABAC - 
HHA 1O MHH. 
Kap6onarubill —~ — 0,375, — — j —f{— 


UhkTaM 


3To MOxKeT ObITh OObACHCHO TObKO TEM, UTO HACbINHOH BeC MPH- 
MeH@HHOrO HaMH Jia onbitop JloropcKoro cenapHpoBaHHOro Mela 
(0,753 2/cm?) nouTH B Ba pasa MeHbINe HaCbINHOroO BeCca H3BeECTHAKA 
(1,47 e/cm®); CneqoBaTesblio, M@I HMe€eT OOMbILVIO NOBEPXHOCTh CO- 
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IIpHKOCHOBCHHA, YeM H3BeCTHAK. Ilostomy notepu 430Ta Tipu CiwaB- 
JI@HHH AMMHAYHOH CeJIHTPbl C M@NOM TakxKe JOJKHbI ObITS BbIILe, 
4TO H NOATBePKAaeTCH HAIWHMH ONbITAaMH. 


BbiBobl 


IipopeqenHaa pa6ota no uccaeqoBaHutio mpolecca nowyyeuna u3- 
BECTKOBO-AMMHAYHOH CeJIMTPbI MO3BOHa BbIACHHTD pay BeCbMa 
BaxKHbIX BONPOCOB, CBA3AHHbIX C CIWABJICHHeEM @MMHauHoL C@JIHTPbI C 
KapOOHaTOM KaJIbUlHa. 

Me YCTAaHOBJICHDI ONTHMAJIbHbIe YCNOBHA mMmpowecca cnaaBaeHug 
aMMHayHOH CeHTpbl C Pa3AHYHbIMH BHAaMH CbhIDbA (H3BECTHAKOM 
O6OHAMMCKOrO Kapbepa, KapOonaTHbIM mamMom u JloroBcKUM cena- 
PHPOBaHHBIM MeJIOM): TeMMepaTypa cnaBneHua 125—135°. xoun- 
UeHTpalHA miaBa—94%, cooTHommeHHe HCXOJHBIX BeLIECTB 60 : 40: 
NPOJOMKUTEMBHOCTh ChviaBnenua 10 MuH., CTeneHh u3MenpueHua 
0,12 mam. 

2. Onpefeneubl pa3sMepbl MOTepb aMMuaUHOrO a3z0Ta B lipowecce 
CIaBCHHA H YTOYHEHA 3ABHCHMOCTb STHX MOTepb OT pasa (bakTopos. 

3. Halineno, uo Temnepatypa cnaaBenug u cTeneup, H3Me1bue- 
HHA KapOOHaTa KaJIbUMA OKa3bIBAIOT OONbINOe BAMAHHeE Ha TlOTepH 
aMMHadHOrO a30Ta B Mpouecce cnaBneHuA. Tlorepu pospactawwr ¢ 
NOBbIUeCHHEM TeMNMepaTypbl WH CTeNeHH H3Menb4eHHS. 

4. YcTaHoBNeHo, ITO BeNHYHHA NOTEPb 3aBHCHT OT NPOAOMMKUTeNb~- 
HOCTH Mpouecca CMaBeHHA WH CocTaBaseT za 10 mMuH.—0.32% 
30 MHH.—0,82% 4 60 muH.—1,47% oT o6mero cofepxKaHua a3ora 
B Clase. 

o. [loka3aHo, 4TO BeNHYHHA NOoTepb aMMHauHOrTO az0Ta B Ipo- 
Hecce CMaBICHHA 3HAYHTEIbHO HMKE JaHHbIX, NOAYYeHHBIX Apyru- 
MH HCCJIEOBAaTE HMM; B 34BHCHMOCTH OT yCAOBUH CNAaBJIeCHHA AMMHAYe 
HOH CE€MTPbl C H3BECTHAKOM, MOTepH coctaBnsiwoT 0,32—0.82% of 
oO6mero comepKaHHA a30Ta B Coase. ) 
ae Halinzeno, 4to npumecu KapOoHaTa MarHHA B H3BeCTHAKE Ao 

0 He yBeJIHYHBaloT NOTEpH AMMMAaYHOrO a30Ta B Mpouecce cnaB- 


JICHHSA. . 
Jlutepatypa 
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Yi, MPOLLECCbI HW ANMAPATbI 


ith oe Se eee 


M. H. KOMBbEB 


A30THPOBAHHE CEPOrO UYFYHA 
C WEJIbIO NOBbILIEHHA EO H3HOCOCTOHKOCTH 


B HacTosmee BpeMA B MPOMBILIJICHHOCTH WMpOKO MpHMeHAeTCA 
a30THPOBaHHe MOBEPXHOCTH CTA/bHBIX feraneH Mid MOBbIMIeCHHA HX 
pa6oTocnoco6HOCTH B YCJIOBHAX CHJIBHOTO u3Hoca!—%, OHakO BOTpo- 
Chl a30THPOBaHHA UyryHa H3ydeHb B Tropa3A0 MeHbUIeH CTeNeHH. 

B aHHoli paboTe HccJleqOBaHbl HEKOTOPbIe BONPOCHI, CBASAHHbIe C 
a30THPOBaHHeM CepbIX UyryHOB, TaK Kak wesecoo6pa3sHo TeM HAH 
AHBIM CHOCOGOM TIOBbICHTb H3HOCOCTOHKOCTh YYTYHHBIX feTaneH, Ha- 
IIpHMep, MOPWIHEBBIX KOJIeL, UHJIMHAPOBbIX BTYJOK H NP. 


CyulHOcTb npouecca as0THPOBAaHHhA 


' AsoTupopaHue CTaiv HIM YyryHa MpeAcTaBAAeT co6ol mpomecc 
HACbIILGHHA MOBEPXHOCTH HX asOTOM TIpH TemNepaType 500—700° 8 
cpeme AHCCOMMMpyIoWero aMMHaKa. 

Asot (aToMapHbli) yoke MpH CpaBHUTebHO HU3SKHX TemilepaTypax 
cnocobeH K Audpy3HH uw pacTBOpeHHIO Kak B @-, Tak H B 
ve KENE3E. 

CnocoOHocTbh a30Ta K Auby3uH OODACHAeTCA EO OTHOCHTEbHO Ma- 
bIM AaTOMHBIM paguycom. B coeqnnenuu Fe,N aTOMHbIM pafuyc a30Ta 


oO 
paseo 0,65 A, Torga Kak ATOMHbIMt pawuyc yrmepoga (cpeqHeaphekTuB- 
Hii), QueMeHTa, OOJlajaloulero xopoufelt Auddpy3HoHHOH cHoco6- 


Oo 
HocTbIO, paBeH 0,77 A. | 
[losToMy a30T jlerko TepemMelaeTcH B KPHCTaJJIHYeCKOH peuleTKe 
MeTaslua, OOpa3sya TBEpAbIe pacTBOPbI BHEAPeHHA, He yAanan M3 pe- 

WIeTKH ATOMOB MeTaJila, a JIMIIb HECKOJIbKO JepopmMupyA Ce. 

Ilo Mepe TeyeHHA Mpouecca HM MOBbILICHHA KOHIeHTPAaluy a30Ta B 
TBepAOM pacTBOpe, Ha NOBEPXHOCTH METAINA NOCNeLOBaTeJIbHO OOpa- 
3yIOTCH pasHYHbIe (asbl TBEPAOTO pacTBopa B COOTBETCTBHH C [Ha- 
rpaMMOl COCTOAHHA 2%Kese30—Aas0T (puc. 1). 

1. a-Da3za, HIM a3O0THCTHIM ceppHrT. 

Ilpu sBTeKTOHAHON TemnepaType (591°C) cogepxKuT 0,42% az0Ta. 
Konuentpauua a30Ta mpH KOMHAaTHOH TemmepaType CHHKaeTCA TO 


0,015%. 
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2. ;'-Da3a—coeAHHeHHe TepeMeHHOTO COCTaBa, CyulecTBytollee 
B OUCHb HeOOJbLIOM JMama30He KOHUeHTpallul (5, ane N), 
BKIOUaeT HHTPHA »%Xene3sa Fe,N, cozepxxamun 5,9% N 

3. «-Da3a CyuleCTByeT Ip KOHUeHTpauHN a3z0Ta oT 8,0 go 11,2% 
Bepxunii pele KOHUCHTpalnH a30Ta 11,2% CooTBeTCTBYeT HUTPHAY 
*Kee3a Fe,N. 

4. ;-Da3a npesctapaset cobok TBepAbIi pacTBop asoTa B j-27KeWe- 
3e H CyllecTByeT pw TeMMepatype BBILUE 591°. IIpu KonueHTpanynu 
a30Ta 2,35% u Temnepatype 591° ata cdba3a mMpeppamlaeTcaA B 9BTeK- 
TOHA, COJep*KallHH a- H : 
*~-(pa3bl. 7000 

Bo sBpeMsA mpomecca 
a30THPOBAaHHA MpOHCxo- 


~ 


Ta yObiBaeT 10 Mepe yja- 
J@HHA OT MOBEPXHOCTH. 
@Ma30Bble mpepBpaie- eae eee Se ee ee ee ee 
HHA ONpeesAWOT Xapak- Codepotcanue N27 
Tep WH CTpoeHHe a30TH- 
pOBaHHOrO MOBEpXHOCT- 
HOrO CJIOR. 
HanOonpueh TBeEpAOCTbiO OOMAAeT NOBEPXHOCTHHIH COW, Cosep- 
Kav B OCHOBHOM ¢-(pa3y, 3aTeM TBePAOCTb NOCeOBATebHO 
CHHKaeTCA TO Mepe yaseHHA OT NOBEPXHOCTH B rayOb MeTasna u 
CHHKCHHA KOHILCHTPalHu a30Ta. 


800 
AMT Anppy3sHA asoTa OT ,, 
NOBEpXHOCTHOTO CJIOA C ‘gy Y 
MaKCHMAJIbHOH KOHUEHT- 3 ggg 7 
pauveH a30Ta K HHKe- ¥ 4 
JI@KAaWHM CJIOAM; MpH S / 
9TOM KOHICHTpalHA a3o0- 8 400 
4 
j 





Puc. 1. TjnarpammMa cocTosHHA *Ke.1e30—a3z0r. 


IkcnepHMenTalbHan 4acTb ° 


JAA NpoBeAeHHA ONBITOB HCNOMb3OBaIHCh YYFyHbl YeTHIPex pa3- 
JHYHBIX OTMHBOK, OTJHYAIOWUHXCH Apyr OT Apyra no CTpyktType 4H 
Me€X@HHY¥eCCKHM CBOHCTBaM. 

‘Tilepeyq u3roToBseHHemM oOpa3iloB JIA a3O0THPOBaHHA ObIJIH TpoBe- 
JeHbl HCNbITAHHA YYFyHOB Ha MpPOUYHOCTb HW TBEPAOCTb, a TAKE HC- 
CH€MOBaHbl HX MHKPOCTPYyKTypbHl. 

Mexanuyeckue HCNbITaHHA Ha MPOUHOCTh MpOH3BOAKJINCb B COOT- 
BeTcTBHH Cc TOCT 2861—45 metogzom HCnbITaHHA 4YyryHa AaBJIeHHeM 
B KJIHHbsAX. 

Pe3yJbTaTbI HCibITAaHHH Ha npouHocTe u TBEPAOCTb IIpeACTaBJICHbI 
B Ta6a. |. 

B pe3yiptate muKPockomHUeCKHX HCCEAOBaAHHH ObIIO yYCTAHOB- 
gjeHo cwjlezyroulee: 

1. Uyryn I umes cpenune mo Beavuune cnerKa saunxpeniue BKJIIO- 
yeHHa rpaduta. CtpykTypa 4yryHa YHCTO NepAUTHaA CO 3HAYHTEJIbHbIM 
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Ta6auya | 
SHaveHHA NPOYHOCTH H TBEPAOCTH HCHbITAHHGIX YYTYHOB 
IIpezen [Ipeqevt 
Tunbl wyryHa NpOyHocTu Tsepgxoctb, Hpi] Tun uyryHa NpOuHOocTH Tpepgoctb, He 
Ke/ MM? * Ke/ MM2* 
cg a ee 
I 28,5 117 Il 18,8 173 
I] 17,3 119 [V 16,1 128 


* B tra6nuue yKa3aHbl cpequve 3HaueHHA. 


KOJIHYeCTBOM JOBOJIbHO KPYNHbIX H paBHOMePHO PpaCIIpeAeJeHHbIX 
BKJUOYEHHH (pocPHAHOK IBTEKTHKH. 

2. Uyryu II cozepxan kpynHbli naacTHHyaTEIa rpacut. CTpyk- 
Typa WyryHa MepAHTHaA CO 3HAaYHTCJIbHbIMH BKJIIOUCHHAMH (10— 
15%) cepputa, KOTOpbIe OKaHMJA1OT MeCTaMH rpadHTOBbIe BKJIIO- 


4eHHA. 


8 ammoc~- 
PEpy 





anexmpo| ) 
CElM6 


/ 


Puc. 2. CxeMa ycTaHOBKH lO a30THPOBaHHiO = 4yryHa: 


H 
{-—eauTerb HanpaxKeHHA; 2—93NeKTpOoNedb; 3-—raJlbBaHOMET), 4—6aslnon c NH3; 
5—MaHoMeTp; 6—GlopeTKa; 7,8—NOrAOTHTeNH H 3aTBODbI; 9—mydhenp, 


3. Uyryn II] umen menkne 3aBHxXpeHHble rpaPHTOBbIe BKJIIOYe- 

HHS 3BTeKTHYeCKOH topmnl. CrpykTypa 4yryHa YHCTO MepAMTHAA C 
HESHAYHTEJIBHbIM KOJIMUCCTBOM M@JIKHX BKJIOUCHHH (OCPHAHOH SBTeK- 
THKH. 

4. Uyryn IV nogo6uo uyryny Il cogepoxkan kpynHblt m1acTAHya- | 
TH rpabut. Crpyktypa yyryHa deppuTo-nepAHTHAad, THNMYHAA AIA | 
YyrYHOB 9TOFO Kslacca. 

A30THpoBaHHe O6pa3l0B NpOW3BOAM0Cb Ha YCTaHOBKe, NOKa3ali- 

HoH Ha pHc. 2. 

OOpa3ubl 3akJafbIBalWCh B CTaIbHOH Mydedb (AHaMeTP 40 mo, 

anuna 750 ma), KOTOpbIi BCTaBAAICA B TpyOuaTyio seKTPHYeECKytO 


neuwb Tuna T-50/600. 
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Jlna onpeneneHua AHCCOWMAaLHH aMMHaKa [fa3 H3 edu MOKHO 
6bi0 HalpaBIATh MapannenbHO OCHOBHOMy TyTH wepes Oroper- 
Ky C Je@e€HHAMH, B KOTOPOM NPOW3BOAMOCh NOPIOWeHKe AaMMHaka 
BOWOH. 

Creneub JMCCOWMalWH AaMMHAaKa ompefenanach mo dopmyse 


200-v 
300 — v 


rye a—CTeneHb AMCCOWMaIHH @AaMMHaKka; 
y-—OObeM “ACTH GOIOpeTKH, He 3aNOJHEHHOH BOJOK. 

[leppoHauaibHO MpOBeJeHHBIe ONbITDI! NO a3OTHPOBAaHHiO HylryHa 
pH P@KUMEe, KOTOPHIH OObIYHO TIPHMCHACTCA NPH a3OTHPOBAHHH CTa- 
nH (poo KUTeIbHOCTh Mpouecca 48—50 yacoB), NoKa3zaJu, TO 
uyTYH B pesysbTaTe TaKOrO a3OTHPOBAHHA MpHoOOpereT NOBbILICHHY 10 
XPYIIKOCTb. 

YuuTHIBad 3TO OOCTOATEbCTBO, ObIIH H3YYeHbI METOAbl KpaTKO- 
BPe€MeHHOTO a30THPOBAaHHA. 

A. B. PaOuenxos u B. J. Axunua! u3syyann KpaTKOBpeMeHHoe 
A30THPOBaHHe CTaIH C WeMbIO MOMYYeHHA HACHINIEHHOTO a30TOM T1O- 
BeEPXHOCTHOTO CJIOA, YCTOHYHBOTO MpOTHB KOpPpoOsHH. 

Tlo qaHHbIM 9TOM paGoTb, Ha yrepOAHCTOW CTaNH NyTeM a30TH- 
PpOBaHHA B TeYeHHE HeCKOJbKHX MHHYT MOMKHO TIOYYHTb HacbilleH- 
HbIH 230TOM MOBePXHOCTHBIM COM XOPOWeN NaCTHYHOCTH HW AocTaToU- 
HOH TOJULMHBI. 

Tak, HanpuMep, Avia CTaiH MapkH CT. 10 pekomeHAyeTca AMUTCJb- 
HOCTb mpowecca 60 MHH. pH TeMMepaType 600°, a npu Temnepatype 
700° -tonpKo 20 mun. EcrectBennyo, 4TO B YyryHe NMepsHTHOH 
CTPYKTYPbl, BBHAY HaJIMUHA OONbINOTO KONHYeCTBA CBASAHHOTO yIuie- 
pofa, Npouecc HECKOMbKO TOPMO3HTCA H TpeOyeTcA vBeHYeNHe AH- 
TEJIbHOCTH Tipowecca. 

[Ina onpenenenusd NpoAOKHTeA_HOCTH a30THPOBaHAA HaMH ObIJIH 
MIpOBeAeHbI OMbITHI MPH Pa3JMYHOH NPOMOJMKHTEMbHOCTH Mmpowecca 
(30, 60, 90 u 120 muu.). 

Temnepatypa mpouecca, rapaHTHpylomad HEH3MCHACMOCTb CTPyK- 
TYPbl a3OTHPYeMBIX UYTyHOB, Oblia onpefeena mpeseramu 600— 
650°. 

CreneHb JHCCOUHalHH B TeyeHHe NMpovecca a30THPOBAaHHA NOA- 
nepoKuBaach B Mpefetax 10—55% Mu peryHpoBanaCbh KOJIMYECTBOM 
aMMHakKa, HOfaBaeMoro B MYy@eJlb. 

MopMa H pasmepb! OOpa3loB, NOABepraeMbIx as0THPOBAaHHW, ONpe- 
ReNMJIUCb XapaKTepoOM MOCMeAYIOULNX HCHbITAHHH. 

[Ina npoBexeHHA UCHbITaHHH Ha MPOYHOCTh AaBCHHEM B KMMHDAX 
A30THPOBAIHCh OOpaslibl MIpAMOYrO/IbHOrO CceueHHaA 12X8 MM UW MIH- 
Holi 15 am. Jina nmpopegzeHuaA mocnesqyIoulHx UCIbITaHHH a30THPO- 
BaHHbIX UyryHOB Ha M3HOoc Ha MamHHe «MH» H3roTOBIAMHCb o6pas- 
ilbl, B Bue AuCKOB TONMMHOK 10 mm, AHaMeTpoM 30 MM, C OTBep- 
CTHeEM B IleHTpe AHCKa AMamMeTpoM 16 mm (puc. 3). 
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IIpW KaxkJoM onbiTe B My(PeuIb 3arpyxKanocb MO OJHOMY obpasiry 
TOH ¥ Apyrok opMbI OT KaxKOro Tuna uyryHa. 

Ilocne a30THpOBaHHA NpOBOAMANMCh CHemyioulHe HCMbITAHHA 06- 
pa3lloB: 

1. McnbiraHua Ha MpOYHOCTh AaBsJeHHeM B KJIHHbAX. 

2. MukKpockonuyeckoe HCCIeEOBaHHe HACHILIeEHHOFO a30TOM CIO 
H ompedenenHve ero TOAMMHbI H TBepAOCTH. 

3. UMcnpiraHuA Ha M3HOCOCTOMKOCTD. 





Puc. 3. O6pa3ubl Aa npopezenua Puc. 4. Muykpouud a30THpoBaHHoro 
HCNbITaHHA Ha H3HOC Ha MAaLIHHe o6pasua uyryHa Tuna Til, as3orupo- 
«MM»: BpaHHoro 120 munH. X596. 
Q—HeENOABHKHBIA 3TaqoH; 6—spallato- 
WWHHCA DHCK. 


B ta6a. 2 mpHBeseHb!l NOYYeHHbIe IPH HCMbITAHHH A30THPOBaHHbIX 
oOpa3lloB Npesesbl MpOUHOCTH MO BCeM YeTLIPeEM THMAM UYryHoB. 

TlomyyeHHple pe3yJIbTaTbl yKa3bIBaloT, UTO MPpOYHOCTb 4YYryHOB He 

H3MeCHHJaCb B pe3yJIbTaTe KPATKOBPeMeHHOTO A3OTHPOBAaHHA. 

MuxkpockonuyeckHe HCCeOBaHHA NpPOW3BOAMIMCb Ha LMdax, 

B3ATBIX OT OO6pa3loB MmpxAMoyrowbHoro ceyeHnHA. Waudpl TpaBysancp 

peakTHBOM P»xelloTapcKoro. 

Ta6auya 2 HccneqopanHe u cpotorpa- 

(PHPOBaHHe WWAMOB MpoOK3Bo- 


[Ipexea mpouHoOcTH a3O0THpoBaHHWX 4yryHoOB . 
aia ve WynO®  WIMCh ~=Ha MeTasorpacbuye- 














: pene aa CKOM MH KpocKone Tuna 
aorta a rt Aves NpoaHoctH, «MUMM-6». TonuHa a3Z0THPO- 
| sinha BaHHOrTO COA onpesemamach 
C HOMOUbIO OOBEKT-MHKpPO- 

25,9—21,6 = P 


J | 29, 2—28 I} 
I] 14,6—18,8 |] IV 





15'8—15.6  MeTpa na H300paKeHHH, MO0- 
Jy¥YaeMOM Ha MaTOBOM CTeKue 
MHKpOckona. 

Ha puc. 4 MoKHO BHJeTb Nlowly4eHHyio B pesyJIbTAaTe a30THPOBaHHA 
ayryna III sony nerpaBameiica e-cpasp, HanGonee TBepAOH Hu H3HOCO- 
CTOHKOH CDaBHHTebHO C APYFHMH 30HaMH, exKaulHMH ray6xKe n0- 
BEPXHOCTHOrO COA UYryHa, HACbINIeHHOTO a30TOM. 
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ZamepeHHble C MOMOLIbIO OObEKT-MHKPOMETpa TOLLED! 30HbI 
e-(pa3bl, NOMYYeHHOH NpH Pa3sMHYHOH MPpOAOMKUTEMbHOCTH Aa30THPO- 
BaHHA, HMeIOT CleMyIoOWlHe 3HaYeCHHA: 

1. AsorupopaHve B TeyeHHe 30 MHH.—30Ha e-cpa3bl MOUTH OTCYT- 
CTBYeT H JIMIUb Koe-rfe Ha MOBEpXHOCTH 3aMeTHbl cleibl Havasa 
ee 06pa30BaHHa. 

2. AsoTHpopanve B TeyenHe 60 MMH.—30Ha e-(pa3bl XOPOLO 3a- 
MeTHa mo Bcef nepubepuu wanda H CpeAHAA TOuUMHa €€ = paBHa 
8—10 mMuKpoHaM. 

3. AsoTrupopanue B Teyenne 90 MHH.—30Ha e-(pa3bl HMee€T TO JHIH- 
Hy 18—20 MMKPOHOB. 


1000 
300 


600 
= 
40 


200 
| 


50 100 150 
Sys 


0 





Puc. 5. HameneHue TBepAOCTH a3s0THpo- Puc. 6. SaBucHMocTbh MexK- 

BaHHoro clon uyryHa Tuna III, asotTupo- Ay TBepsocTbio H rviyOHHOH 

BanHoro 120 MHH., B 3@BHCHMOCTH OT B Aa30THPOBaHHOM C.10e. 
rryOuHbl. X 313, 


4. AzoTupopaHve B TeyeHHe 120 MHH.—30Ha e-(pasbl HMeeT TOJI- 
miHHy 20—30 MHKPOHOB. 

TBepAOCTh Pa3MYHbIX 30H A30THPOBAHHOTO CAOA H3MepAAach © 
floMOlbIO MpHOopa Tuna TIMT-3 Aaa w3sMepeHHA MH KPOTBepAOCTH 
BaBJIMBaHHeM aJiMa3HOH NupaMH/Bl. 

Xapaxtep pacnpeseseHHA TBEPAOCTA B 3aBHCHMOCTH OT rsaiyOHHbl 
3aNeraHHa 30HbI OT MOBeEpXHOCTH H300paxKeH Ha PHC. 5, Ha KOTOPOM 
BHICH pA NOCMeOBaTeIbHO, MO rulyOuHe COA, PACNOMORKEHHbIX OT- 
neuaTKOB aiMa3Holi nupaMMAbI. TBepJocTb yOblIBaeT OT MaKCHMA€JIb- 
HOO e€ 3HAYeCHHA B 30HE é-(Pasbl 1000-—800 H, Ao 3HaueHHA TBEpAOCTH 
Hea3sOTHpOBaHHOrO UYyryHa, T. ©. 190—180 H,. 

Ha puc. 5 npupegzena dotorpapua waucda uyryHa Tuna III, a3o- 
THpoBaHHoro B TeyeHHe 120 MH. 

ZaBHCHMOCTh MexKAy TBepAOCTbIO H TyOHHOH a30THPOBAHHOrO 
cnod H306paxKeHa KpHBOH Ha PHC. 6. 

Kpupas LaeT npHOnwKeHHoe npescTaBseHHe 06 3TOH 3ABHCHMOCTH, 
TAK KAaK OHA MOCTpoeHa Ha OCHOBAHHH HeOOMbWOTO KOMHYECTBA OMpe- 
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qeNeHHK MHKpOTBepfocTH uyryxa Tuna ITI, a30THPOBAHHOrO B TeyeHHe 
120 MuH. 

IIpu asoTupoBaHuu 4yryHosB BCex YeTbIPEX THNOB He HaOsOAasoch 
SaMCTHOPO Pa3JIHYHA NO TBEPAOCTH HW lyOHHe a30THpOBaHHOrO CuO, 
HO UPOMHOCTb H HaCTHYHOCTh a30THPOBaHHOrO CuO ObWIM BCerja 
BbIWe y YyryHosB Tuna I uw III. Sto o6bacnaetca, no Hallie€My MHeHHIO, 
XapakTEPOM H KOJHYECTBOM BKJOYeHHH rpaputa, nepepesaouinx 
30OHY. 

Uucrota o6pa6oTKH nopepxHocTu nocae a3OTHPOBaHHA y uyry- 
HoB Iw IIT (©onee naornpix, c cpexHuM u MeAKHM rpaduTom i nep- 
AMTHOH CTpyKTypoli) 3aMeTHO He H3MeHHIaCh, a y epputo-nep.sut- 
HbIX UyryHoB Tua Il u IV nopepxnocts craHoBusmach IN€pOXOBaTOH. 
PaccmaTpHBad a30THpoBaHHyio MOBEPXHOCTb TaKHX 4YryHOB mpH 
YBeJIHYCHHH B 24 pasa, MoxHO OBO YBHACTb, TO Hal OOMeH NOBepx- 
HOCTbIO HECKOJIbKO NPHMOQHATHI OKAHMJCHHA TpaPuTOBbIX BKsIOUe- 
HHH, COCTOmMIMe H3 (beppuTa. Takum o6pa30M, WIepoxoBaTOcTh o- 
BEPXHOCTH NOCN€ A30THPOBaHHA Y 3THX YYFyHOB OObACHAeTCA HaH- 
THEM JABYX CTPYKTYPHBIX COCTABJIAIOWIMX H KPYNHbIMH BKJIOYVeHHAMH 
rpapura. 

IIpounocTh a30THpOBaHHOro csIOA Hero MaCTHUHOCTH mpoBpepa- 
AHCb Ha MpHOope Pokpear BAaBIMBAaHHeM aMa3Horo KOHyCa Npy Ha- 
rpy3ke 60 ke. 

Kommuectso HW XapakTep TPeWLHH OKONO OTHeNAaTKA apa mpey- 
CTABJICHHE O NPOYHOCTH H TWaCTHYHOCTH a30THPOBAaHHOrO COR. 

HcnbitaHua Ha H3HOC MpousBO_HAMCh Ha MamMHe Tuna «MM», 
KOTOpas MOSBOMACT OCYUIECTBUTb TPeHHe CKOJIbKCHHA Me@XKY HCHBI- 
TY€MbIMH OOpa3iaMH. 

Pa3meppi 4 cbopma o6pa30B u306parKeHbI Ha puc. 3. Ucnbiryempm 
oOpaslloM B HalleM Culyuae aABAAeTCH AuCK 6, BP alllaloulHuca CO CKO- 
poctbio 200 06/mun. [luck stot conpukacaetca c MNOBEPXHOCTbIO uy- 
TYHHOPO 3TaIOHA, BbITOJIHEHHOTO H3 HeA3OTHPOBaHHOroO uyryHa Tuna I. 
STaloH MpwkKHMaeTCA K nOBepxHocTH Bpaulaueroca uCKa Cc 
ONPCHeJICHHBIM YCHJIHEM, KOTOpOe perysupyetTca no cnelnambHon 
WIKaJIe HaTAKCHHEM MPV KHHBI. 

Tlomumo BpauleHua HCHbITyeMoro AHCKOBOrO o6pa3ua NpH HawHx 
OMbITAX, 3TANOH HMECJ BO3BPaTHO-IIOCTyHaTebHOe JBHOKeHHE C Be- 
JIMYHHOHK Xola 3 MM M UHCHOM xonoB 60 B MHHYTYy. 

Ha6sioqeHHa 3a H3MeHeHHeM MoMmeHTa TPpeCHHA aBaslH BO3MOXx- 
HOCTb ONPCACMHTb MPOAOMKUTEIbHOCTh pHpa6oTKH HW MOMeHT ee 
OKOHYAHHA. 

Hea30Tupopanuble o6pa3ubl BO BCeX Cayyanx paOotanu c camMoro 
Hatawa ONbITa C CHJIbHBIM H3HOCOM, H MO3TOMY OMNBITbIC HHMH mpo- 
AOUKAIHCb TOJbKO B TeyYeHHe 5S MHH. Ogun onpir C Hea3oTH- 
POBaHHBIM OOpasiloM us uyryHa Tuna III npogzommanca 10 MUH., 
Tak KaK CHJIbHBIM W3HOC MpH 3TOM HCHbITAHHH HayascCA Ha HATO 
MHHyTe. A3OTHPpOBaHHble oO6pa3lbl UCHBITHIBANHCh B  TeYeHHe 
30 MHH. H 34 9TOT NepHox, KaK MpaBHAO, He NOKa3bIBaqH BHI - 
MOTO H3HOCA. 
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Tak Kak TIpOMOJDKHTeENbHOCTb HCMbITAHHA AZOTHPOBAHHbIX H He- 
a30THPOBaHHbIX OOpa3uoB Oba pa3sMH4HOH, TO B TaOn. 3, kpome a6- 
COJFOTHBIX BEIHYHH H3HOCa 3a TOT HJIH HHOH nepHod UCnbITaHHs, 
ONpeeJeHHbIX NYTCM B3BELUMBAHHA OOPa3llOB HW 3TaIOHOB OU nocae 
HCMbITaHHA, YKa3aHbl TaKKe BeJIMYHHbI H3HOCAa B rpaMMax B 4ac, 
NOACYMTAHHbIe Ha OCHOBa2HHH MOJYYeHHbIX @OCOJIOTHDIX  BeHUHH 
H3HOCA. 

Tak KaK HaHOOJbUIHH H3HOC AOJIKECH HMCTb MECTO B_ TepHor 
npupaooTKkH oOpa3sua HW 3TaOHa, TO ANA ONpeseneHuA BeHUHHDI 
MOT€pb BeCa OT H3HOCA Y a30THPOBAaHHbIX OOpPa3lloB, NMpouleAWIAX 
IIPpCABapuTebHO NMpHpaboTky, Obl MPOBEACHbI CNeWHAbHbIe HCIIbI- 
TaHHA. 

IIpeqpaputeibHaa mpupaooTKa oOpa3sua Hu 9TANOHa MpOHu3BOAH- 
JlaCb Ha M@llHMHe IPH Harpy3ke 26 Ke. OkoH¥YaHHe NpHpaOoTKH onpe- 
JeNANOCb CTAOHIM3aAlHeH BeIHYHHbI MOMeHTa TpeHHA. Tlocae mpn- 
pa6oTKH OOpa3ell HCHBITHIBAJICA Ha H3HOC NpH Harpy3Kke 26 Ke CHayana 
B T€Y€HHE OAHOTO YaCa, a 3aTeEM MOCJE B3BEWIMBaHHA OOpa3ila ONbIT 
Obl MpoAeH eme Ha 3 yac. | 

Tlocne npHpa6orTKH ObINH NpOBeAeHbI HCNbITAHHA a3Z0THPOBAaHHOrFO 
oOpa3sua Ha H3HOC pH Harpy3Ke 50 Ke B Teyenne 60 Muu. J[anuple 
HCIbITaHHH OOpa3suoB NOMeUIeHbI B TAO. 3. 


OOcyxAeHHe pe3syAbTAaATOB 


IipopegzeHHbIle ONbITh! NO Aa30THPOBAaHHO CepbIX HeJlerHpOBaHHbIX 
4YYrYHOB NOKa3aJIH, UTO 3STHM CIOCOOOM MOXKHO TOJYIHTh Y YYryHOB 
HACbILNCHHbIH a30TOM CJIOH, CORepKallHH a3bl. pa3sIMUHbIX KOHILCH- 
Tpalui. 

TIpvH AWuTeNbHOM a30THpoBaHHH 4yryHb! I] u IV tuna, T. e. cep- 
PHTO-NepJIMTHOH CTPyKTYpbl C KPYIHbIM rpaduTomM, mpHoOperawrT 
ABHO BbIPaxKeHHy!0 XpymkocTb. [pu KpaTKOBpeMeHHOM a30THpOBa- 
HHH 3TO ABJIeHHe He HaOsrOMaeTca. 

OyHakO JaxKe WH TPH KpaTKOBPeCMCHHOM a30THPOBaHHH NoBepXx- 
HOCTb 3THX YYFYHOB CTAHOBHTCA IWWePpOXOBAaTOH, TOrMa KaK Y YVryHOB 
Iu III tuna uncrora nopepxHocTH Malo H3MeHsAeTCA. 

IlyTeM KpaTKOBpeMeHHOrO a30THPOBaHHsA B TeyeHHe 2 Yac. MOXK- 
HO NOJIYYHTb MOBEPXHOCTHBIM, HACbILCHHbIH a30TOM CJIOH TOMULMHOH 
OKOJO 125 MHKPOHOB, Tp 3TOM TOMUIMHA HeTpaBamlelica, HavGonee 
TBEPAOH H H3SHOCOCTOHKON COCTaBAAIOULeH COA, COMepKaLlel B OCHOB- 
HOM ¢-(ba3y, WocTHraeT 25—30 MHKpOHOB. 

Iloq sTOH cCocTaBAsdioMleH COA MEKHT Tpocsolka 2BTeKTOHAA, 
BbIJeJIAIOWLerOca cBoeH Oomee TeMHOHM OKPAaCKOH OT HH Kee Kael 
CTpyKTypbl. TBepgoctb sToH mpocaouKH, uMelouleH TakK»xKe TOJUMHY 
okot0 20—25 mMukpouos, focTuraet 600—500 H,. 

IIpH HCibITaHHAX A30THPOBAHHbIX OO6pa3lOB UyryHa AaBJeHHeM B 
KIHHbAX HE HaOMIOJaNoch NaeHHA NPOUHOCTH, a HCMbITAHHA Ha H3- 
HOC NOKa3aIH SPMEKTHBHOCTh 3TOFO METOA JIA TOBbILICHHA H3HOCO- 
CTOHKOCTH uyryHa. 
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Tabauya 3 
HcnpitaHHe o6pa3u0B Ha H3HOC 
j 
Tun TiponodoKu- Ilorepa seca, 2 ¥Y AesbHBIH W3HOC, 2/4ac 
uyryuva | Harpy3ka, T@JIbHOCTb = 
a ie HCNbITaHHA, 
xapakTep MHHYTbI 
o6pa3ia o6pa3zell 3TaJIOH o6pa3ey, 3Ta JIOH 
A3SOTHPOBAHHbe 06pa3ub 
Uyryu | 26 30 0,006 0,034 0,012 0,068 
Oyryn Ii 26 30 0 , 004 0,021 0,008 0,042 
Yyryu II] 26 30 0,012 0,051 0,024 0,102 
Uyryy |V 26 30 0,017 0,045 0,034 0,090 
Hea3so0THpoBaHHble O6pa3ubl 
Oyryu | 26 D 1,808 0,509 21,696 | 6,108 
Yyryu Il 26 5 1,875 0,700 22,500 8, 400 
Yyryu Hl 26 10 5 , 588 0, 296 33,528 1,776 
Uyryn IV} 26 5 1,089 | 0,523 13,068 | 6,276 


A3Z30THPOBAaAHHble O6pa3L bl 


Uyryn I) 50 | 30 | ones 0,224 0,054 | 0,108 
Uyryn I 50 30 0,098 | 0,376 0,196 | 0392 


Hea3zso0THpoBpaHHble o6pa3lpl 


Yyryu Ill 30 5 10,814 0,410 129,768 | 4,920 
Uyryu fl 50 5 13,843 0,196 166,116 2, 352 
A3o0THpOBaHHbe OO6pa3ub 
Uyryn J 26 20 0, 0066 0,0038 0,0198 0,0114* 
Uyryu | 26 60 0, 0050 0,0722 0, 0050 0,0722** 
Uyryu | 26 300 0, 0086 0, 2540 0, 0017 0, 0508** 
Uyryn Il 26 10 0,0174 0,0168 0, 1044 0, 1008* 
Uyryn Ill 50 60 0,009 0, 1076 0, 0090 0, 1076** 


IIpumMetanuHe. *—o603Ha4eHa rpada, B KOTOPOH yKa3aHbl AaHHble npHpa6oTKH. 
**__naHHble HCNbITAHKH NpHpaooTaHHoro OCb6pasia Hu 9TaIOHA. 


Kpome Toro, yCTaHOBJIeHO, UTO A30THPOBAHHble MOBEPXHOCTH Uy- 
rvHa XOpOloO MpupaOaTeIBaloTCA K Hea3OTHPOBAaHHbIM. 


Bbi Bobi 


1, A30THPOBaHHe 4YryHOB ABJAeTCA BO MHOrHX CJlyyaAx wWese- 
cooOpa3HbIM CMOCOOOM MOBBILeHHA HX H3HOCOCTOHKOCTH. 

2. AS3OTHPOBAaTbCA MOTYT Kak JeCrHpOBaHHble, Tak H HeMerHpoBaH- 
Hbie Cepble 4yryHBl. 

3. TIpH npodomKHTeIbHOM a30THPOBaHHH, NpososmKatoulemca 48— 
50 uac., HaOmoqaeTCA NMOABAEHHE XPyNKOCTH y MeppHTO-NepJHTHbIX 
UyryHOB C KPYMNHBIMH BKJIIOUeHHAMH rpacpuTa. 
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4. KpaTKOBpeMeHHoe a30THpOBaHHe AaeT NOKPbITHeE MOBBILIEHHOH 
H3HOCOCTOHKOCTH, oOOecrieyMBalollee XOPOLIY!O NPHpaooTKy a30THPO- 
BaHHOH MOBepXHOCTH K Hea30THPOBaHHOH. 

5. [jah a30THPOBaHHA JOJKHbI YNOTPeCOMATbCA TOJbKO YYIFyHbl 
BbICOKOrO KayeCTBa MepJIMTHOH CTPyKTYypbl CO CpeAHHM H M@JIKHM 
rpadutTom. 


Jlutepatypa 


= 


.B.Pa6ueunxos, B. 7. Ax uuu a, AXTHKOppo3HOHHOe asOTHPOBAaHHe, 
WHYUWTMALU, Kynra II], Mamrus, 1948. 

.M. Jia x Tu Hu, Pusuyeckne OCHOBbI Npomecca azoTHpoBaHHA, Mauirn3, 1948, 
.E. KoutTopos uy, Tepmnyeckasd 06pa6oTka cTaH H uyrvua, Metaaaypr- 
u3naT, 1950. 


wh 
=S > 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Hloxmop mexn. xayx H, ®. FOJIYBEB, 
Kandudamo. mexn. nayk H. B,. MEWEPSAKOB, B. M. OJIEBCKHH 


POTOPHbIE PEKTH®HKALMOHHbIE KOJIOHKH 
C TYPBYJIH3ALIHEM DKMJKOCTH H MAPA 


SHauHTebHOe UHCJIO TeXHOJOrHYeCKHX TpoueccoB BkKwIOUaeT, 

Kak OJHY H3 OCHOBHbIX CBOHX YaCTeH, pa3TOHKY *KHAKHX CMeceH Ha 
COCTABJIAIOULHe HX KOMIIOHEHTbI. Oco6o BaxkKHOe 3HayeHHe Mpoweccl 
pa3roHKH HMeIOT B pa3JIHUHbIX peakUHAX OpraHHyeCcKOrO CHHTe3a, 
rye KOHEYHbIe NPOAYKTbI OObIMHO COMepmKaT CMECb HECKOJIbKUX, He- 
peAKO TPYAHO pa3feJIAe€MbIX BeLICCTB, a TakKKe NPH NOMYYeHHU UH- 
CTbIX H30TONOB H H30MePoB. 

Pa3pa6oTKa HOBbIX, Ooee COBePIIeEHHbIX CMOCOOOB pa3roHKH KH]- 
KHX CMeceH H Oonee ape KTHBHbIX H NPOM3SBOANTEIbHbIX Pa3seMUTeJb- 
HbIX anlapaTOB B HaCTOAMIEe BPCMA ABJIAETCA BECbMa aKTYAaJIbHOM 
Hay4HO-TeEXHHYeCKOH 3aayuen. 

Bo Bcex pe€KTHHKaLMOHHbIX KOJIOHHAX HMe€CT Me€CTO MpOTHBOTOK 
BYX (ba3—NOAHHMAaIOUIMXCH TNapoOB HM CTeKafouleH 2KHAKOCTH; Mp 
3TOM B3AHMOJeCHCTBHE MeKAY HAMM 3aksIOUaeTCA B OOMeHE HX CBOH- 

MH KOMIIOHEHTAMH, KOTOPbIH OyeT TeM MOHee, YeEM TeCHee KOHTAKT 
(pa3, 4eM OoubIe pa3BHTa NOBEPXHOCTb CONPHKOCHOBCHHA H YeM 
JWIHTeIbHEH Mpouwecc MaccooOmena. 

B na6opatopHor VW TpoOMbIlJIeHHOH NMpakTHke HaHOosee WHpOKve 
IIPHMeCHEHHE HallviH Ba BUa pa3AeJIHTeMbHbIX KOJIOHH: KOJIOHHBI C | 
TapeKaMH HW KOJIOHHbI C HacaqKkaMu. Y KOJIOHH C TapeKaMH KHI- 
KOCTb B CBO@€M JBHXKCHHH HECKOJbKO 3aJepKHBaeTCH Ha OCOObIX NOJ- 

Kax (Tapenkax) H Nap OapOoTupyerT yepe3 3TY »%KHAKOCTb. M3 pa3Ho- | 
oOpa3HbIX KOHCTPyKUHH TapewokK yanle APyruxX MpHMeHAIOTCA CHTYA- 
TbIe TapeIKH HW TapeJIKU C KOIMAaUKaMH. 

Curyatble TapeKH HMelOoT MHOTO HeOOMbUIHX OTBepcTHH, yepe3 | 
KOTOPbI€ TIPOXOAHT Tap, MOAHHMAPOULHHCA C HH KeMeKalleH TapeKH. | 
/JapsleHve Mapa NpenaATcTByeT CTOKY 2%KHAKOCTH Yepe3 3TH OTBEPCTHA, 

H OHA MOSTOMY CTeKaeT Ha HEXKeNeKAULy!O TapedKy TO OCOOOHK CJIHB- 
HoH Tpy6e. 

B KOJMAauUKOBBIX TapelKaxX Nap MpoxowHT vepe3s cnelvabHble 
MaTpyOKH, HAaKPbITbI€C KOMaUKaMH Tak, YTO KpaH TocMeAHHX Morpy- 
XKeHbI B KHAKOCTb, MOSTOMY NOAHHMAIOIMHeCA C HMDKHEH TapeKH Na- 
pbl AOJDKHbI GapOoTHPOBaTb NYy3bIPbKaMH C KpaeB KOMAayKa Yepes 
CJIOH 2KHAKOCTH. JKHAKOCTD C TapeKH Ha TapeIKYy CTeKaeT TakKxe NO 
CJIMBHbIM Tpy6amM. 
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KonmaukKH KOHCTPYKTHBHO O4eHb pasHOOOpa3Hbl; MIpH 3TOM HMpe- 
cqeqyeTCH Uelb pa3OUuTb NOTOK Napa Ha BO3MOXKHO Sosbuiee HCO 
MeIKHX 4aCcTeH. 

YcuHAMA B KOHCTPYKTHBHOM O(OpMJICHHH HalipaBJIeHbl K TOMY, 
UTOObI NPHOU3HTbCA K PABHOBECHOMY COCTOAHHWO (pa3 Ha KaxKOH NOJI- 
Ke (Tapemke), Yero MpakTHYeCKH, OAHAKO, AOCTHYb HE yAaeTCcA. 

Ilupokoe NpHMeHeHHe NOMYYHAH TaKKE PeKTHHKAMHOHHBIe KO- 
JIOHHbI C TOBEPXHOCTHBIM KOHTAKTOM (a3, 6e3 OapOoTaxa NapoB ye- 
pe3 co uyKocTH. Ciofa OTHOCATCA KaCKafHbIe H HaCaNOUHBIe KO- 
JIOHHBI, @ TAKXKE MOYYaIOULHe TpHMeHeHHe B NocweqHHe Fob! poTop- 
HbIe€ KOJIOHHBI. 

PekTuduKalHOHHble KOJIOHHbI C HaCaKaMH OTJIMYalOTCA MOK 
co6oi BHOM H poJOM HacafoK (Kombua Pauinra, MyCToTe/bIe Wapbl C 
popesaMu, CeqNooOpasHble MiaCTHHKH, MpH3MaTHeCKHe HM TMpa- 
MHLaIbHbIe Tela, KYCKOBOM MaTepHal pa3svIM4HbIX PpaHyJAWHH). 
[IpHMeHsloTCa TakxKe HaCaAKH B BHAe MAOCKHX MPOAOMbHBIX Mepero- 
POMOK, MPOBOMOUHbIe CeTKH, Pa3AHUHbIM OOPa3OM PaCIIOMOKEHHBIC, 
HT. I. 

Han6onee noKkagaTeIbHbIMH TapaMeTpaMH peKTHDKaLMOHHbIX 
KONOHH ABAAIOTCA 3q¢XPEKTHBHOCTb CAHHHIbI AJIMHbI (BbICOTHI) KOJIOHHbI 
(HaCaNKH), BbIPaKCHHAA YHCIOM SKBHBAJCHTHbIX TEOPCTHYCCKHX TAa- 
penok (OTT), H nepenagd AaBaeHHaA, npuHxogzamulica wa 1 OTT. 

OcHOBHBIM HegzocTaTKom Oap6oTaxKHbIX PeKTHPHKALHOHHBIX KO- 
JIOHH CleyeT CHHTATb MaJlytO sGxPCKTHBHOCTb NOMKH; K. TN. A. MPHMe- 
HACMBIX B MPOMBbILUJICHHOCTH TapeIOK (MOOK) OObINHO COCTaBAAeT 
0,25—0,7 oT TeopeTHyecKOH. DiPeKTHBHOCTh HAaCaOYHbIX KOJIOHH 
HAXOAHTCA Mpekse BCerO B 3ABHCHMOCTH OT PaBHOMEPHOCTH paclipe- 
eleHUA CTeKalollel NO HaCaKe KUAKOCTH HW MOAHMMAIOWIMXCA MapoB 
110 C@4YCHHIO KOMOHHbI. OGLIUHO HMEIOT MeCTO H30KpaTeMbHbIe NOTOKH 
Napa HW XKHAKOCTH, YTO pe3KO CHMKACT K. Nl. A. CAHHHIMbI BbICOTEI Ha- 
CaylKH. 

Ilepenaa jaspeHun Ha { STT waa HacamouHbIX KOJIOHH B 3aBH- 
CHMOCTH OT MPOH3BOAHTEJIbHOCTH COCTABAeCT OT 5 no 50, a Ana Ta- 
pebuaTEIx—oT 25 Ro 100 mm BOA. CT. 

3pHauutTeibHOe THApaBAHyeCcKoe COMNpOTHBIeHHE JesaeT yKa3zaH- 
HbI@ THMbI KOMOHH Maso MpHFOHbIMH Aid BaKYYMHOH peKTHUKAaLHH, 
B TO BPeMA KaK Pa3BUTHe OPraHHyeCKOrO CHHTE3A NPCADABAAET BCE 
6onblHe TpeOoBaHHA B ITOM OTHOIWEHHH. 
~ PoTopuple peKTHHKALMOHHbIe KOJIOHKH 2O CHX NOP NPHMCHAJHCb 
TOABKO Ha MAJIbIeC TIPOH3BOAHTEbHOCTH sid MaOOpaTOPHEIX Leen. 
Tak, B KayeCTBe pOTOpa MpHMeHAJHCh MeTAaMIHUeCKaH ental. °, 
CTEKAAHHBIT MWIH MeTanuuecKkui cTepxeHb (TpyOxKa)*. [IpHmMenanucb 
TaKKe KOHYCHbI€e pOTOPHbIe PeKTHPHKALMOHHBIC KOJIOHHbI* °, OHA@KO 
39TH KOJIOHHbI OYCHb CJIOMKHbI B H3rOTOBJICHHH. 

HanOonee oOCTOATeENBHOe HCCIELOBAHHe paOoTb! POTOPHOH KOJOH- 
KH BbINOMHHIH Yuasnurem, Ceamak, Poccuuy 4 Bectrapep®. 

ra vCCHeLOBAaTeNH CKOHCTPyHpoBanM KM HCMbITaIH peKTHpHKa- 
LIHOHHY!O KOJIOHKY C Bpalllaroulenca BHYTpeHHeHt TpyOol. Pektudu- 
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KallHOHHAaA CCKUMA MpeACTaBAa CoOOH UleIb MexKY Bpajawuselica 
BHYTpeHHeH TpyOoH HW HeMOABHXKHBIM HapyXKHbIM WHIHHApOM WHpH- 
HOH 1,09 mm. Bpaulatomlaaca Tpy6a (poTop) uMesa juametp 7,44 cH 
H BbICOTY 58,4 cm. KonoHKa noKka3sana Oombuy10 aeKTHBHOCTD, Ha- 
mpuMep mp 4000 06/MHH. mw mpon3BonuTembHOcTH 4000 cm3/4ac 
OHa cocTaBlasa OKoO 50 STT. 

AnaJIH3 pe3yJbTaTOB HCMbITaHHA STOM KOAOHKH MOKa3bIBaeT, 4TO 
MpHMepHo fo 2500 o6/mMHH. poTopa 2ppeKTHBHOCTb KOJIOHKH TIpH 
MIPOH3BOAUTEIbHOCTAX OT 1500 go 4000 cm?/uac ObIna CpaBHUTesbHO 
HeBemHKa—nopayKa 15—20 ITT, a mpu 1000 06/muyn.—sB cpeqHem 
oxo0 12 ITT. B To xe Bpema mpu Tex xe yCJIOBHAX, HO 6e3 Bpa- 
IMCHHA pOoTOpa 9PPeKTHBHOCTb ZTOH KOJIOHKH COcTaBAsa 7—~—8 OTT. 

ABTOpbI IIPHXOAAT K 3aKJOUCHHIO, YTO 3HAUHTebHAaN adpeKTHB- 
HOCTb IIPHM€HEHHOH HMH KOJIOHKH Tpv BbICOKHX 4HCIaX OGOpOTOB 
poTopa oObsacuaetca OonbuuM KosdpuuHeHTOM Audpy3HuH B Napo- 
BOH (a3se HW YTO NapoBan (basa JOKHA MPHXOANTb B TypOyeHTHOe 
COCTOAHHE JIHIUb Tp BbICOKMX YHCMaX OOOPOTOB, TIpHyeM B pe3yuib- 
TaTe STOH TYpOyAH3alHH MOKeEH Pe3KO MOBbICHTbCA KOSPPHILHEHT 
AMpPy3HH WH Kak CEACTBHE—3PeKTHBHOCTh pa3AeJeHHA. 

OHaKO Takoe OOBACHECHHE Heb3A NPH3HaTb MOCTATOUHBIM, Tak 
KaK B OCHOBY ero MOJIOKEHO HE€BepHoe NWpeACTaBJIEHHe O TOM, UTO 
COMPOTHBJeHHe Mpoleccy Maccoo6mMeHa O6ycCOBEHO TOMbKO NapoBoli 
(ba30H, B TO BDeEMA Kak yKEe HEOAHOKPATHO yKa3bIBasoch” 8 9, yTO Jo- 
JleH, BHOCHMOH %KHAKOH cha30H B OOLyIO BeENHYMHY CONpOTHBeHHA 
MaccooOMeHY, HeJIb3H mMpeneOperatp. 

Bonee feTaibHoe paccMoTpeHve mporlecca, mpoucxofamero B 
U€JIH POTOPHOH KOJIOHKH, NOKAa3bIBaeT, YTO NPH OoOMbUIOM WCE O6O-. 
POTOB poTopa H TPH MaJIOM 3a30pe MEXKAY NOABHKHOH HW HENOABH KHON 
NOBEPXHOCTbIO CKOPOCTbh ABHKEHHA NapoBok (ba3bl B 3a30pe NO BHH- 
TOBOH JIMHUMH pe3KO MOBbILMAeTCH; Np 3TOM CTPyA Mapa yBameKaeT B 
TaKOe 2K BHHTOBOe ABHXKCHHE H MKHAKOCTh, CTeKAaIolllylo 10 NMopepx- 
HOCTH HeNOJBYKHOTO WHJIMHApa, 4TO BbISbIBaeT TYPOYJIH3alLHIO KHI- 
KOCTHOH MJIGHKM HU, CJI€QOBaTeJIbHO, HHTeCHCHBHOe OOHOBJeHHE N0- 
BepXHOCTH Maccoo6mena. IIpu Maubix »%xe 4NCIaXxX O6OpOTOB poTopa 
CTpyA Tapa He HaCTOJbKO HHTC€HCHBHO BO3JeHCTBYeT Ha XKHAKOCTHY!IO 
MICHKY, YTOObI yBIeUb €€ B BHHTOBOE ABH KeHHE. 

IlosTOMy MbI IIPHUWIH K 3aKJIIOUCHHIO, YTO HE TObKO Typ6ymn3a- 
WHA WapoBok (a3sbl yCKOpseT mpouecc MaccooOmMeHa MexKy MapoM H 
*KULKOCTbIO. TypOyH3alua CTeKalonlelH *KAAKOH MI€HKH HE B MeHb- 
WweH Mepe yCKopseT mponecc. 

Takoe mpefctapmeHue oO npolecce, NMpoucxogzsmem B 3a30pe po- 
TOPHOH KOJIOHKH, IpHBeIO HaC K MPHMCHEHHIO M@XaHHYeCKHX Typ- 
SYJH3aTOPOB, YTO JaIO BOSMOMKHOCTh NOJVYIHTb BbICOKYIO a>ppeKTHB- 
HOCTb IPH CpaBHUTeJIbHO OoONbIHX 3a30pax (3—6 mm) HW HeOOMbUINX | 
yHCaxX OOOpOToB. | 

B kKayecTBe MeXaHHyeCKHX TYPOyH3aTOpOB Aye BCero MOKa3a- 
au ceOa B paOoTe TOHKHE CTabHbIe MpOBOJOUKH AMameTpom 0,1— 
0,2 mm W AaHHoh 40—60 mm, NpHKpenmeHHble Ha NOBEPXHOCTH Bpa- 
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WwarolkeHca TpyObl no BCel ee ANHHE B BHAe NOMOCOK, KaK MOKa3aHO 
Ha pue. |. | 

IIpH Bpamenuu TpyOpi (poTopa) sTH NpoBOOUKH WeHTpobexkHOK 
CHJIOH IpHKHMAIOTCA K BHYTPCHHEH NOBEPXHOCTH HapyXHOrO WHJHH- 
pa H, CKOJIb3A NO CTeKaloleH MKAAKOH [JICHKe, BbIPABHHBAICT H Tepe- 
MCLUHBaIOoT €€, OMHOBPeCMCHHO yBJIeKaA X2KHAKYIO MWeHKy BO Bpallla- 
TeJIbHoe ABwKeHHe. B KayecTBe M€XaHH¥eCKHX TYPOYMH3aTOPOB NpH- 
MeHAJHCh TakKe H Apyrve MaTepHaJibl H YCTPOHCTBA. 

OCHOBHbIM IIPCHMYLICCTBOM POTOPHbIX PeKTHPHKAa- 
IHOHHBIX KOJIOHOK SABJIAeTCH OYCHb Masioe rHApaBJH- 
yeckoe COMNpOTHBJeHHe, MpHxoAaieeca Ha | ITT npu 
CPpaBHHTeJbHO OobWIOH sddeKTHBHOCTH CAHHHIIbI BbI- 
COTbI PEKTHPHKAWMHOHHOH CeKIHH UH OONbUIOH NpoHs3- 
BOAMTeEIbHOCTH Ha eCAHHHUY CeyeHHA, YTO AeNlaerT 
oco6eHHO WesecooOpa3HbIM MpHMeHeHHe 3THX KOJIOHOK 
JWiA BAKYYMHOK peKTHPpHKauHMH. 

K TOMy Ke 3aXBaT X%KHAKOCTH pekTHulUpylouer 
CeKUHeH B POTOPHbIX KOJIOHKAX MA4JI 10 CpaBHeHHIoO C 
TaKOBbIM Y HaCaO4UHbIX H OCOOeHHO y TapebuaTbIX 
KOJIOHH. BeneacTBHe 3TOrO YCTaHOBJIeHHe CTalHOHap- 
Horo pa6oyero pexKHMa B POTOPHbIX PpeKTH*PPHKALLHOH- 
HbIX KOJIOHKaX HaCTyNaeT BeCbMa ObICTpO C ORHOBPe- 
MCHHBIM TIOBbILCHHEM YETKOCTH H MOJIHOTbI OTACeCHHA 
KOMIOHEHTOB CMeCH. 


B sma6opatopuy mpoueccos u annapatos TMATI po- 


| 
if 
ee 






TOPHbI€e PEKTHPHKAWHMOHHbIe KOJIOHKH C MCEXAHHYeCKHMH Bead 
TypOyH3aTOpaMH C yCMexXOM NpHMeHsAHCh c 1948 r. ryp6ynusaro- 


AWA UCCHEAOBAHHA TIPOWeCCOB pa3rOHKH Ppda3JIMUHbIX 
NpOAYKTOB OpraHHyecKOro CHHTe3a. 


Hmxe TIDHBOAWTCH ONHCAHHE TOJIbKO HEKOTOPbIX H3 3THX KOJIOHOK. 


pa Ha poTope. 


CTeKIAHHad JabopaTopHan pOTOpHaN pekTHuKAWHOHHAaAA KOMONKAa 


Ha pwc. 2 n306paxkena CTeKJIAHHAA POTOPHAA KOJIOHKa C peKTH- 
PHUAPyIouleH YaCTbIO WHameTpom 15 mm u BHICOTOH 400 um. Potopom 
CYKHa CTEKIAHHAA TpyOKka 8 c yKpenweHHOH Ha Hel (CTeEKJAHHbIMH 
Ke HHTKAMH) MOMOCKOH CTeKJIAHHOH TKaHH 7 (TyYpOysu3aTop); npo- 
NOAbHbIe HATH Ha KpaAX NOJIOCKH ObIIH BbIACPHYTbI; TOMepeyuHble BO- 
JOKHa JJIMHOH OKONO 20 mm oOpa30BaH CBoeOoOpa3Hy!lo rycTy10 
«Oaxpomy». [IpH BpaujeHHuH poTopa BONOKHa, OTOpacbiBaemble WeH- 
TpoOeKHOH CHOH, CKOMb3HIH MO CMOUeCHHOH BHYTpeHHeH MoBepx- 
HOCTH TpyOKH, pacnpejleiasd TO HEM CTeKaIOULylO KWAKOCTb HW HHTEH- 
CHBHO ee€ TI€peMelIHBad; OJHOBPeCMeHHO BOJIOKHA 3aBHXpsAJIH NOL- 
HHMAIOIHeCA Mapbl H STHM CO3MaBaJIM ONArONpMATHbIe YCNOBHA IA 
MaccooOMeHa Me@KAyY KOHTAKTHPYICLLMMH (ha3samMv. Buu3y potop oKaH- 
UMBaJICA OCTPHeM 9, LeEHTPHPYIOULMMCA B NOAMATHHKe 4. 

Bpamenue potopa ocymecTBatoch 6e3 calbHuKa. Jina g3tToro 
CBEpXy HA MeTaJWIHYeCCKOM UNWIHe ycTaHaBJIMBaJICA repMeTHUHDIE 
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Puc. 2, CrekaanHaa sla6opaTopHan poropHan peKkrHbHKanHoHny iA 
KOJIOHHA: 

{—NpWeMHHK jecTHata; 2—ky6; 3—Kanuanap; 4—nognarunk; 5—OcTpHe: 

6-—-9BaK yHpoBaHHad py6allika; 7—TypOynu3saTop; 8—poTop; 9—TepmMoMeTp co- 

MpPOTHBeHHA; /0--KONOAHHTebHDIN KOHAeHCaTop; //—NpyXHHHaA mydra; 

12—cTakaH; 13, 16 —WapHK ONOAUIMTHHKH; /4—ctTatop; {5—3mMeeBukK; /7—sKOpE; 

18—OcHOBHOH KoHeHCaTOp; /9—KanenbHHUa: 20—KpaH; 2/—xXOAORHADHHK. 
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cTakaH J2 43 cTanu A1-T (rommuna creuku 0,5 MM) C CBOOOJHO noCca- 
2KCHHBIM Ha Hero CTaTOpoM /4 aCHHXPOHHOTO MOTOPYuKa MOLIHOCTHIO 
21 em, OxaxK1aeMbIM wepe3 3MeeBHK /0 BbIXOAMeli H3 KOHeHCa- 
Topa /8 Boqou; BHYTpH CTaKaHa Bpamauca c 3a30poM 0,3 mm Ha 
noquMNHAKAaX /6 u 1/3 (IpexqBapuTeNbHO MpOTOUeHHbI Ha TOKapHOM 
CTaHKe) KOPOTKO3aMKHYTHH saKkopb J/7, coeqHHeHuprii 3J1aCTHUHOH 
MpyXHHHOH MydtToH J/ c potopom 8. Onucannaa KOHCTpYKUHA 
TOSBOACT C TMOMOU{bIO BAPHaTOpa NWaBHO H3MeHSATb YHCAO OOOPOTORB 
poTopa mpHOau3uTenbuo or 150 no 1400 06/mun. 

C Weblo TepMOn30/S HH peKTH@UUNpylomlad YacTb CHaOoxKena NO- 
cepeOpeHHoH SBakyHpoBaHHol pyOallKol 6 c ABYMAH Y3KHMH MNpo- 
AOJIBHBIMH TIPOCBeTaMH JIA BU3yalbHOorO HaGuloneHHA. 

Temnepatypa orrowa w3Mepsmacb c TouHOCTHIO 20 0,2° naaTHHo- 
BbIM TEPMOMETPOM CONMpOTHBIeHHA 9, 

Konouka Oblaa cHa6xeHa Kanenbnunuelt 19 KPpaHoM 20, ca1yKa- 
HM Ad peryMpOBKH lerMOBOro 4YNCa pH oT6ope ze- 
CTHNAaTa. 

B kyO 2 qa paBHomepHoro ucnapeHus BO BPp€MAH BaKYYMHBIX pa3- 
TOHOK BBOAHIHCh Yepe3 Kanusap 3 My3bIPbKH MHEPTHOrO rasa. 

OMMCaHHas BbIe KOJIOHKA IPH HCIbITaHHAX ee Ha CMeCH 6eH30N_ 
AMXJOP3TaH IIPH ATMOCHepHOM aBeHHU, opoweHHuH 300 MA/4QAC, 
GecKOHeYHOM (berMOBOM 4Hene H CKOPOCTH BpalleHHA poTopa 
1400 06/mun. oO6nayana sthbexTHBHOCTHW B 22 TEOPeETHYECKHX TapesKH, 
TO COOTBETCTBYCT 5D TEOPETHYCCKHM TapesKaM Ha | M BBICOTHI (BITT 
oKon0 1,8 cm). Tuqpapauyeckoe conpoTupmenne Mpoxosy Napow ripw 
YKa3aHHBIX YCOBHAX He Mpesplluato 1 wm pT. cr. 

YWaqHOH OKasanach TakxKe KOHCTPVKUHA CT€KIAHHOH POTOpHol 
KONOHKH CO CBOOOJHO MOJBELICHHBIM pOTOpOM B BHe OGEIUHOTO 
<epuia>, H3POTOBJICHHOTO M3 Hep KaBelomleH MpOBOJIOKH HaMeTPOM 
2, MM MW HaTYpasIbHOH WeTHHHI. /[Mametp «epia» JouKeH ObITD IIpu- 
MEPHO PaBHbIM BHYTPCHHEMY HaMeTpy HeNOABHXKHO! TpyOKH; IpH 
ObICTPOM BpalleHHH Takoro JerKoro poTtopa CoxpaHweTcH ONHCaHHbIE 
BbIe SppekT MHTeHCHBHOH Typ6ynH3aunHu. OnHaKo B 3TOM cay uae 
yAaeTCH NOMHOCTbIO OCBOOOLUTHCA OT HeOOxoAMMOCTH WeHTPHPOBaTb 
HMKHAM KOHEL poTopa, Tak Kak MIpH BHOpaunn cBObOLHO BHCALLero 
Ha 31aCTHYHOH TIpyKAHHOH MydTe cnupanbHoro poTopa BOpCHHKH, 
KacaaCh CTCHOK HeMOXBHKHOH TpyOKH, OAHOBpeMeHHO C Typ6y.lu3a- 
uHen oOecneynBaloT xopouree W€HTPHpOBaHHe poTtopa oO Bce ero 
AAMHE. ITA KOHCTPYKUMA KONOHKH OTIHUaNAach oT BbILUeCONHCaHHOH 
TAKE H TCM, UTO KOHACHCATOp Obl pacnomoxKeH NO OCH KOJOHKH, 
OecCabHHKOBLIA TIpHBOA MpHCoeAMHAICH CBEPpXY BCTbIK K CTeKJAH- 
HOH TpyOke Ha BaKYYMHOM Kayuyke, a HWKHHM KOHeLL «epuia» Obi 
NponyuleH B Ky6, oOOecneywBan STHM Ip BpalleHuu WHTeHCHBHOe 
NepeMeliHBaHHe KYOOBOH XKHAKOCTH. 

IIpuH wcnbITaHuu STOH KONOHKH AHaMeTpom 20 mm HW BBICOTON 
650 mM Ha 3TANOHHOH cmecH OeH301—UXAOP3TAaH TPH aTMocdepHoM 
RAaBJICHHH, Oe€CKOHEYHOM (plermMoBOoM yHce, opowmenuH 400 ma/uac 
H 1400 06/muH. poropa ee sdxpexTuBHOCTD olmpeyenena paBHol 30 


21 Tpyan THAI, psin, V d2I 
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TEOPETHYCCKHM TAPeIKaM Ha 
1 m spicoTn (BITT okono 
3,3 cm); THOZpapmnyeckoe co- 
IIPOTHBJICHHE KOJIOHKH Tip 
VIIOMAHYTHIX YCJIOBHAX CO- 
ctapasso 0,5 mm pT. CT. 


Metasanueckan JadopaTopHas. 
poTopHad pekTH@ukauHouHnad 
KOJIOHKa 


Baia WUCHbITaHa TakxKe Me- 
Tamuimueckasd  sJladopaTopHad 
poTOpHasd KOJIOHKAa, H300pa- 
*KeHHand Ha pHe. 3 (MaTepHan— 
Hep KaBelollad CTab) ¢ BHYT- 
peHHHM jMaMeTpoM 14 mm i 
BbICOTOH peKTHPHUNpPyrowel 
yactn 500 mu. Ee oTan4u- 
TeJIbHOH OCOOCHHOCTbHO ABJIA- 
gach joByuika //, oxmanyjae- 
Mad TBepMOH YyIVI€KHCJOTOH H 
CHYMUBIIAA AIA WpewoTBpa- 
WeHHA NonWakaHuA NapoB B 
3O0HY TIOAMWMNHMKOB. 

CpaBHuTeIbHble HChbITaHHA 
39TOH KOJOHKH C JBYMA Ba- 
pHaHTamMu poTopa (8 BHile 
cTepxKHA C «OaxpOMOH» H3 
CTCKIAHHOH TKAaHH H B_ BHAe 
cepa») Ha cMeCH GeH301— 
MUxopsTan MpH aTMocpepHoM 
lapsieHHv, GOeCKOHeCYHOM «per- 
MOBOM UHCJIe, BpalleHHH po- 
topa 1400 o6/mMHH. H opouie- 
uuu 300 mA”/uac NoKa3sasn 3p- 
(PEKTHBHOCTb COOTBETCTBEHHO 
32 vw 20 TeopeTHyecKHx Tape- 
nok Ha 1 m BaicoTh (BOTT 3,! 
u 5 cm); ORHAKO THApaBJH- 


Puc. 3. Merannueckan sa6opatopHas po- NeCKOE CONPOTHBJICHHE KOJOH- 

TOpHad peKTHpUKALHOHHAA KOJIOHKA: KH C pOTOpOM B BHAe Kepina» 
J—npvemuyK ectunnata; 2—Ky6; J3—WeHTpHpyto- OKa3aJIOCb B Ba pasa MeHbILe 
nyee KOJIbyO; ¢£—XOJOAHIbHHK; 5—KpaH; 6—TYyp- . 
G6ynu3aTtop; 7—poTop; 8—TepMoMeTp CONMpOTHBJE- (B NepBOM cAayude 3430p MCX: 
HHA; 9—KanembHuuka; f0—KoHgeHcaTOp; /1—.10- wy pOTOpoM H HenOoBHXKHOH 
pylika; /2—pa3%KHMHOe KONDO; 13—heTpoBaa Mpo- "i 
Kianka; /4—npyxkunHaa mydta: 15, 20—mwapH- TpyOKoK Obl HEBeJHK— 
KONOAWHNHHKH; /6—cTakaH; /7—akopb; /8—cTa- 95 

: trop; /9—3MeeBHK. ’ MM). 
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YKpynHeHHad PoTOpHanN pekTHHKAWMOHHAA KOJOHKA 


/lin MpopepkuH paspaboTaHHOl KOHCTpyKUHH KOJOHH B OOJIbLIeM 
MacuiTa6e Oblla H3rOTOBNeHa H3 HepxXaBelomleH cTalHn yKpylHeHHag 


poTopHad KoOHKa (puc. 4) c pexTudu- 
ILHpyrOuleH 4YaCTbIO BEICOTOH | mM. 
BHYTpeHHHH fMamMeTp HenoyBYxK- 
Horo kKopnyca 23 Obi paBen 80 mm, 
a 3a30P M@EKAY poTopom 6, Bpaulato- 
WMHMCH CO ckopocTbio 1400 06/muhH., 
H HeNOABHKHbIM KOPNYCOM COCTaBAAJ 
oko10 3 mM. Typ6Oynu3aTopaMH sB- 
JAIHCb ABE «iIeTKH» 9 43 HHXPOMO- 
BOH MpOBOJOKH AHaMeTpom 0,2 mm uM 
AIHHOH 25 mm. Potop Obit nocaKeH 


Ha JWMOHKaX Ha Bal 7, CBOOOAHO NOZ- 


BeWI€HHbIH Ha KOHHYeCCKOM POJIHKOBOM 
NOAIWHNHHKe 24 HW WeHTpHpyeMblil Ha- 
lipaBAloMWeH BTYIKOH 6 (cMa3Ka— 
Pa3rOHHeEMOH 2XKHAKOCTHIO) H HHKHHM 
NOAWHMNHHKOM 13, pa6oTawuluM B XO- 
JOAHOH 30He H MOrpyKeHHbIM B MACJO. 
IIponHknospenue pa3sronsemol cMecu B 
NOMUANHHK /3 NpeROTBPalllasocb BHYT- 
PCHHHM CaJIbHHKOM /2 H COpacbiBalo- 
WLHM KOJIbILOM JJ. 

Bpamenne potopa o6ecneynBasoch 
O€CCaJIbHHKOBBIM IIPHBOJOM MOMLHOCTBIO 
250 6m, B OCHOBHOM aHaJOrHuHbM 
ONHCaHHOMY BBILIe; OTAHYHE 3akuJIIO- 
YaIOCb B 3aNMOJIHEHHOM TpaHcdbopMma- 
TOPHBIM MaCJIOM KOmMyxe J, OxmaxKae- 
MOM BOJOH yYepe3 3mMeeBHK 3. Mcnpita- 
HHA MOKa3aH, YTO OOMOTKH cTaTopa 
2 IipH TaKOM yCTpolicTBe He neperpe- 


Bauch. S{KOpb asuIeKTpoMoTopa 26 
BpallalIch Ha WwapMKONOAWHNHHKaX 
25 nu 27, 


Ky6 /7, norpyxeHHbli B Macas- 
Hy!o Oanio /6 4 O6orpeBaembIlii cnu- 
pambio 1/5, Obl cHaOxKeH OppisrooT- 
menmutenem J/8. Tlappt mocae mpoxo- 
KICHHAH Yepes PeKTHPHILMPylonLy1o 
yYaCTb H OOBOAHOK MaTpy6oK 5 nocty- 
NaH B KOHJenCaTop 4. Obpasyromni- 
CH KOHJ€HCAT YaCTHYHO OTONpacaA B 
BHJle AecTHINaTa B COOPHHK, a ocTa- 
TOK €ro B BHyxe cbiermMbl nowaBasca 
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Puc, 4, YkpynHeHHad poropHas pek- 
THPHKALHOHHAA KOJIOHKA: 


I—Kom yx; 2—ctaTop; 3—3mMeeBuK; 4—~KOH- 
AeHcaTop; 5—OOBoAHbIK NatTpy60K; 6—Hna- 
NpaBisowlad BryJIKa; %—Bal; &—poTop; 
9—TypOynusaTopbl; /0-—-cekQHA 9eKTpO- 
o6orpeBa; //—KosbIO; 12—caabunk; 13, 24, 
25, 28—lWapvKONOAUIMNHHKH; 14—cma3Ka; 
15—cnupasb; 16—mMacnaHaa Gann; 17— 
Ky6; 18 —6ppisroynosuten; 19—Tpy6Ka 2A 
OTBOJa NapoB; 20—NKHMA BOSBpaTa dbaermbl; 
21—BeHTHIL; 22—porTamerTp; 23I—KOpNyc; 
26 —aAKOpb, 
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yepe3 poTamMeTp 22 Ha OPOLUIeHHe KOJIOHHbI; @IerMOBOe 4HCIO pery- 
JIMPOBaIOCb BeHTHJem 2/. 

PekTudulupyroulad uacTb Opiia TeMMON30MpOBaHa H cHaOmKeHa 
TPEXCEKIMOHHBIM KOMIeHCHpyiouyim 3JIEKTpHyecKHM OOorpeBom 10, 
pervHPyeMbIM BapHaTOPaMH H KOHTPOJIHpyeMbIM udpepenunalb- 
HbIMH TepMorapaMH. IIpoKsasounbim MaTepHaJioM BO (pJlaHLWeBbIX CO- 
CHHCHHAX ABJIAJICA CBHHEL H MapounHt. 

Pes3ybTaTbl HCNbITaAHHH 3STOM KOJIOHKH MpHBeAeCHbl HW XC. 


MbekTHBHOCTS YKPYNHEHHOM poTOpHO peKTHHKALHOHHOH KOOHKH (TIO CMeCH 
6eH300 — gux0paTaH) npu 760 mm PT. CT. 





Idwek THBHOCTH 


Nb CkopocTb BpanjenhHx! Tlponu3poquTesb- CkopocTb mapos, KOJIOHHBL B 3KBH- 
OubITa poTopa, HOCTb KOJIOHHBI, AL CUK Ba I@HTHbIX TeopeTH- 
06) MHH. AMAC uCCKHX Tapevik ax 
(STT) 


Os 


| 1400 8 2 13 

9 1400 6 0,8 19 

3 1400 9 0,3 34 

4 0 9 0,3 3 
lipumeuanne. Fugpanmueckoe conporuBienve KOJOHHbI Np STHX YCOBHAX COCTABAA- : 
Jo 1—2 ata pt. cr. 


DEKTHPHKAMLHH OPraHHyeCKHX BeLWIECTB C MOJIEKYJAPHbIM BECOM OKOJIO 
250 npv ocTaTOUHOM JaBeHHH 1—5 MM PT. CT.; 9TH KOJIOHKH o61a- 
av BbICOKOH pa3zqemaioulel CNOCOOHOCTbIO; THAPaBJMHYeCKOE CO- 
MpOTHBAeHHe HX TIpH yKa3aHHbIX VCJIOBHAX H CKOpOCTH MapoB JO 
25 m/ceK He IIpeBbIWAaIO 3 MM PT. CT. 


OnHcaHHble BbILUe KOHCTPYy KUHH KOJIOHOK. ObIJI TIPHMCHEHDI JJ 


CKOHCTPyYHpOBaTb H H3FOTOBHTb PeKTHPUKAWHOHHY!O KOJIOHKY 
3HAUHTEbHOM MPOHSBOAMTeEMbHOCTH C MaJIbIM 3a30POM H OOVJIbLIMM 
UHCJIOM OOOPOTOB, HanpHmMep B BUuAe HaOOPa KOAKCHANbHO pacioo- 
*2KCHHbIX UMJIMHIPOB, OYeHb 3aTPYANHTEJIbHO. 

CKOHCTpyHpOBaTb 2Ke NOAOGHYIO KOJOHKY C OOMbUIHM 3a30POM 
MeKLY WHIMHIpaMu H CpaBHHTeJsIbHO HeOOJIbIUHM YHCJIOM OGOpOTOB, 
UTO NMO3BOJIA€T IIPHMCHATbh MeXaHHyeCcKHe TypOyH3aTOpbl, HeCcpaB- | 
HeHHO serge, 

IlosTOMY, HapxAAy C OAHOMHIMHAPOBbIMH Bp alllaiouiuMHcA peKTudn- 
KAUHOHHBIMK KOJIOHKaMH, Oblia paspaboTaHa WM HCIbITaHa OMbITHAH 
MOJl@JIb MHOPOIWLHJIMHApOBOHK Bp alilaloulenca PeEKTHPHKAUHOHHOH KO- 
nouku. B ato KOMOHKe OCyULeCTBAeHa OAHOBpeMeHHad TypOyu3alHA 
*KHIKOH IICHKH H MapoBok (pa3bi 3a CuUeT BpPaUleHHA ABYX Nap WHAKHI- 
pOB B MpOTHBOTOJIOXKHbIe CTOPOHHI. 

Lluaunaper / uv 2, noKa3saHHble Ha pC. 5 (OMMH MaMeTPOM 179 uo, 
BLICOTOH 466 mm HM ApyroH AHameTpoM 213 mM, BbICOTOH 511 mm), 
3AKpenseHHble Ha *ianue 3 C MOMOMLbIO BHHTOB, BpalllaloTcA MO Ya- 


| 
( 
MuyorouwAvHpoBand Bpalaioulaaca peKTHMKAWHOHHAA KOJOHKAa 
| 
| 
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COBOH CTpeviKe BMecTe € BatoM 4 co CKOpocTblO 480 06/MHH. (HH 
960 06. MHH.). : 

I[winHapbt 5 u 6 (ORHH JHametpom 196 mm, BbicoTol 502 mm 
H {pyro aAvametTpomM 230 mam, Bpicotol 502 mm), 3akpenmeHHble 
Ha pacipegemutTene (phierMbl 7 TaKxKe C MOMOLbIO BHHTOB, Bpa- 
WalOTCH MPOTHB YaCOBOH CTpenkuH co CcKopocTbio 240 06/mMnu. (Hau 
480 00.mMHu.) BMecTe C BasloM—tpy6oii 8. 

ITH ABe Mapbl WHIHHL- 
poB oOOpa3yloT yeTHIPe 3a- | 8 
30pa BeHYHHOH 5,5 MM, 
110 KOTOPbIM CBepXy CTeKaeT 
*KHAKOCTb, @ CHH3Y TOJHH- 
MaeTcad nmap. Ha Buemmer Ze 
NOBEPXHOCTH KaxKZ0TO H- SSSSsssss 
JHuHApa, Ha AdHHe 400 um, 
NPHKPeNAMIOTCA TPH TYP- pq eee 
Oyvau3aTopa 16, KoTOpbe te: 
pacnoOO*KeHbE MO OKpyx- oI 
HOCTH UHJIMHApa Ha paB- g 
HOM pacCTOAHHH OWN OT 
apyroro, T. e. yepe3 120°. 
Typ6yn3atop /6 npegctas- 
AAeT COOON HaOOp CTAaJIbIbIX 
HpOBOMOYUeK AHamMeTpom 0,2 
MM HW JWIHHOH 75 mM, pacno- 
JIOMKEHHbIX OHA OT Apyrou 
¢ 3a30pom 0,2 mm. IIpo- 
BOJOUKH MIpHWauBaloTCA kK 
OTIGJIbHOH IWJI@HKe, KOTO- 
paw C TOMOLULbIO BHHTOB 
KpenuTCd K WHIHHApy. 

IIpu BpamwenHu WHaHHD- 
pa TypOyH3aTOpb NpHoKH- 
MaloTCA WeHTPOOeKHOH CH- 
JOH K BHYTpeHHeH nopepx- 
HOCTH Apyroro (cocejHero) 
UHJIHHApa HW CKOJb3AT NO p27 
HeH, VBJICKa=t %KHAKOCTb,  * 
CTCK@HOILYIO MO 3TOH x*e 
NOBeEpXHOCTH, B ABH KeHHE 
MO OKPY2KHOCTH H TEM CaMbIM 
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HENMPepbIBHO OOHOBJIAA M0- 
BePp XHOCTb 2KHAKOH HACHKH. 

Pacnpezenutentb (baer- 
MbI / OOecneunBaeT Mponop- 
LHOHAIbHYIO NOsauy XKHI- 
KOCTH T10 3a30PaM COOTBeT- 
CTBCHHO HX MVIOWaAM ce- 
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Puc. 5. Muorouuamuyposasn PpoTOpHad pextudu- 
KaWHOHHas KOOHKa: 7 


J—UvauHgEp (quam. 179, H=466); 4—unany HaM. 
213, H—-511); 3—~ HalipaBJisiolunh iionen el So 
pop / Hu 2; 4—Bayq poropa; J—UNHHAD (qHaM. 196, 
H=502); 6—wwaungp (quam. 230, H=502); 7—pacnpe- 
ACAMTeIb PAerMbl; 8—Ba—tTpy6a; 9—cmMoTpoBoe OKHO? 
{0—NOAUIMNHHK §CKOJbKeHHA: 11—naposoit WITyHep; 
/2—tpy6ka Jaa nomaun daermyl; 13—Tyuep; 14—pe- 
AykTop; 15—TpyOKa AIA cMa3KH NOAUIMNHHKa CKONb~ 
*KeHHA 10; 16—Typ6yau3aTop. 
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yeHHaA. Jia 3TOrO MIPHHHMAIOWIHH (ilerMy ACK pa3yeneH neperopol- 
KaMH Ha& Ce€KTOPa MpOMOPUHOHAMbHO MJIOWAaAM Ce4YeCHHA 3a30POB. 
Ha nepudepuu cekTopos CfeuaHbl WEI, Yepe3 KOTOPbIe MKUAKOCTb 
NIpH BpauleHuM COpacbiBaeTCA B COOTBETCTBYIOMMH 3a30p. 

Kopnyc KOJOHKH mpemctaBineT coOoH UAIHHIpP AvameTpom 
250 um u BbIcoTOi 1060 mm, c OOOHX KOHIOB KOTOpOrO NHpHBapeHbl 
(bulanubl. C OAHOH CTOPOHbI KOpMyca BMOHTHPOBaHbI Ba CMOTPOBbIX 
ctekla 9. BepxHee CMOTpoOBoe CTCKIO CAYKUT JIA HaOOMeHHA 3a 
pa6oToli pacnpeneauTea (tbierMbl H 3a NOAadeH WKUAKOCTH Ha CMa3Ky 
NOMUHMHHKAa CKOubKeHHA 10. HukHee CMOTPOBOe CTeEKJO CJLYKUT 
JAA HaOOJeCHUA 3a PaOOTOH BPALLalOULHXCA WHJIHHAPOB, HanpaBJAlo- 
mero (bianwa 3, Bala W WHUULa KOJIOHHbI. BHYTPCHHAA YaCTb KOJIOHKH 
OCBeWeHa HeGOJIbUIMMH 3JIEKTPHYeECKHMH JIAMMOUKAMH, BBeJeHHbIMH 
B KOJIOHKY Yepe3 CHeWHabHbIe LWITVILEPbl. 

C ApyroH CTOpOHbl KOpMyca KOJIOHKH BBapeHbI ABa NapoOBblx 
uTyuepa // quameTpom 76 mM; TlOCpeACTBOM HW KHerO WTyWepa KO- 
JOHHa coequHAeTCA Cc KyYOOM, a C NOMOMbIO BepXHero—C KOHAeHCa- 
TOPOM. 

B pepxXHem TapoBoM LWITyLepe CeaH TepMOMeTPHYeCKHH KapMaH 
WIA H3MePeHHA TeMMepaTypbI MapoB, MOCTYMaIOWlNX B KOHJEHCAaTOP. 
Kpome Toro, B KOpmyc BBapeHb ele [Ba HEOOMbULHX WITyHWepa, pacnio- 
JOKEHHbIE HHKE H BILE HaCaqKH, K KOTOPbIM TIpHCoeAHHAeTCA DHp- 
(PePCHILHAIbHBIH MAaHOMeTP JIA H3MePpeHHA FuUApaBJIHYeCKOrO CONpo- 
THBACHHA HacaylKH. 

@Mjerma H3 KOHMeHCaTOpa TO TpyOKe /2 TlocTyMaeT B pacnpeeH- 
Teslb (plermbl. Ilo tpy6kxe /5 nodaeTCA *WHAKOCTb AIA CMA3KH NOD- 
unHHKa 10. 

@yerma nmepetekaeT B KVO yepe3 ityuep /3. Tepmetwanocth ko- 
NOHKH OOCCNeYHBaANACb C MOMOULbIO NAPOHHTOBbIX NpOKJaoK H CH- 
CTEMbI CaJIbHAKOB. 

BpauleHve UWHIHHAPOB B MpOTHBONOJOXKRHbIC CTOPOHbI OCYULECTB- 
jiamoch ¢€ NOMOULbIO peAvKTopa 1/4, cHaOKeNHOTO JBYMA NapamMit 
IMeCTepeH—OAHOH MMAMHAPHYeECKON H OHO C MaHeTapHON Mepeyia- 
ueH. 

[IloAWIMMHAKH BbIHeCeHbI H3 30HbI MOBbIMeHHbDIX Temmepatyp. [lo- 
nalanve MapoB B MOAWMMHHKH UCKOVeHO OMarofapA CHeWHa/bHbIM 
npucnoco6mennam. [lonaqanve Macsla H3 PCAYKTOPOB MH BePXHHX MOA- 
IIMMIHAKOB B KOJIOHKY TaKKe HCKJIOYCHO; JIA OTBOJla MacJIa Npey- 
CMOTPeCH KaHasl B KDPbIIIKe KOJOHHBI. KoJOHNa H30MpoBaHa acoecTo- 
BOHM MVWOHKON. 

DpiekTHBHOCTh KOMOHKH OMpesemAIach Np aTMoc(pepHOM jaB- 
NCHHH TO CTaHWapTHOH cMecH OeH30—ANXJOP3TaH TPH pa3JIHUHbIXx 
(PAeTMOBbIX UNCMAX, Pa3IHIHOM MpPOH3BOANTebHOCTH H ABYX YHCWAX | 
o6opotos MoTtopa—1400 Hu 2800 06/MHH., ¥YTO COOTBETCTBOBAIO 240 . 
u 480 06/MUH. JWIst OMHOM Nappr WHAMHApoB u 480 vw 960 06/MuH. AA 
Apyrou Napbl WHIMHApos. 

Bo BpeMa OMbITOB (PHKCHPOBaIHCb: TemNepatypa KHMeHHA CMECH 
B kyOe H TemiepatTypa NapoOB Ha BbIXOAe H3 KOJIOHKH, TemHepatTypa 
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(paermbl, cTeKaloureli OOpaTHO B KOJOHKY, TeMMepatypa oKpyxKalouleli 
CpeAbl H THApaBsIHYeCKOe CONPOTHBVICEHHE HacaKu. ; 

OpPeKTHBHOCTh B 3aBHCHMOCTH OT OGBeMHOM CKOpocTH napa B 
CBOOOAHOM CeYeHHH TIpH OecKOHeYHOM (blerMoBOM YHCe NpHBemeHa 
Ha puc. 6. lecneqoBaHHvaA NOKa3aH, YTO B Mepecuete Ha | ™ BBICOTHI 
HaCa KH (3a430poB) NOvyueHa sdxpekTHBHOCTb Jo 24 STT mpn ouenp 
MaJIOM THAPABJIHYeCKOM CONPOTHBeHHH HaCanku (1—4 «tm Bod. cr. 
Ha | OTT). Ha pme. 7 mpezctraBrena 3aBHCHMOCTb CONpoTHBAeHHA 
HacCaQKH OT OOBEMHOH CKOPOCTH MapoB B CBOOOAHOM Ce4ueHHH KOJIOHKY 
IPH PASMHIHEIX GHCIAaAxX OOOPOTOB HaCanKu. 








-4 


a 


Jppekmubyocine 83F7 Ha te dotcbimel 
So 
S 





> 
APbMHH 90 na 1 3k6. megs. napéky 





Qtr 


10 ? 
OZ G4 GG 10 £0 JO 40 
Cropocms napa 8 2asqpar, meek Q6vennan chopocme napa, Hvac 
Puc. 6. DhPeKTHBHOCTh KOWIOHHbI B 3a- Pic, 7. YaeabHad moTepa AABIeHHA B 
BUCHMOCTH OT CKOPOCTH Mapow B 3az0pax. 3QBHCHMOCTH OT O6beEMHOH CKOPOCTH Mapa 


B 3a30paxX PH PasHUHbIX YHC.TaX OOOpo- 
TOB MOTOpa: 
J--1400 o6/mun.; 2—2800 06/a1. 


YcTavOBAeHO TakKKe, ITO 3:ppeKTHBHOCTh KOJOHKH pH OAHHAKO- 
BOH TIPOU3ZBOJUTEbHOCTH TIOUTH HE H3MeCHAETCA C H3MeCHEHHEM YHCIA 
OOOPOTOB (JIA TIPHMCHCHHbIX HAMH uNCces OOopoToB). AatHas KOH 
CTPVKIULUA MOAKET OBITh HCTIOQMb3OBAHa WIA PasMesIeHHA RKHAKHX CMe- 
cei KAN TPM aTMOC(ePNOM WaBJIGEHHH, Tak HK TIO BAKVYMOM. 


BBO, 


1. Onvicanst paspadoTaiHble HW HCMbITaHHBIe B aOOpaTOpHH Npo- 
meccos H annaparosn [VAII konctpyKuuu poTopubix peKTHPHKaWHOH- 
HbIX KOJAOHOK (CTCKJIAHHBIX MH MeTaJWIHUeCKHX) C f1PHMECHEHHEM HOBOTO 
TIPHHWHNa OLHOBPCMEHHOH MeXaHwuecKOH TYPOVJIN3aUHH KHAKON i 
NapoBoHt (a3. 

2. Tipu padote Ha STaIOHHOH u pabounx CMeCAX OMHCaHHbIe KO- 
JOHKK TOKA3Q0H BHICOKYIO S~PEKTHBHOCTh TIpH OYUeHb MaJIOM THJ- 
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PpaBJHYeCKOM CompoTHBTeHHH Ha | OTT. Ckopoctb Bpamlenus potopa 
He mpesBbiuuata 1400 0o6/muH. 

3. OmncanHa MHOPOWHIMHApoBad poTopHad. pekTuduKauHounanr 
KOJOHKA C TMPOTHBONOJOKHBIM BPavIeHHeEM COCeAHUX IHJHHApOB;’ 
MOKA3aHa BO3MOMKHOCTh CO3MaHHA KOJIOHOK TaKOTO THA Ha OObILYyIO 
MpOH3BOAHTEJIbHOCTb. 

4, YCTaHOBMeHA HeleCoOOpa3sHOCTh TIPHMe€HEHHA POTOPHbIX KO- 
JIOHOK C M€XaHHYeCKHM TYpOyJIH3aTOPpOM JIS BAKYVMHOH. peKTudu- 
KallHi. 

ABTOpbI OTMeYAaIOT ILEHHYIO MOMOIIb, OKa3aHHy0 uM M. H. Edpe- 
MOBbIM B KOHCTPYHPOBaHHH YKPYNHEHHOK saOdopaTOpHOH HW MHOro- 
IHHHAPOBOH POTOPHbIX peKTH*PHKAWHOHHBIX KOJIOHOK. 


Jlutepatypa 
1, 


Y 


.D. Lesesne, Il. L. Lochte, Ind. Eng. Chem., Anal. Ed., 10, 450 
(1938). 

-A. Ka3saucKkuh, M. UW. Poseurapt, 0.7. Coaososa, Hsp. 

H CCCP, Ne 1, 97 (1941). 

Upannu, 6. Il. Bpyuc, KAX, 5, 44 (1950). 

Bpoxckuan, O. K. Ckappe, K®PX, 18, 451 (1939). 
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rey, L.Greiff, J. Am. Chem. Soc., 57, 321 (1935); H.C. Urey, 
. B. Pegram, J. R. Huffman, J. Chem. Phys., 4, 623 (1936). 
Ch. B. Willingham, V.A.Sedlak, FE. D. Rossini, L. W. West- 

haver, Ind. Eng. Chem., 39, 706 (1947); cm. Take: @u3nyuecKaa XHMHA 
pa3sfemenua cmeceh. COopHuk 1. JecTtHaiauna HK peKTHduKauns, M3zart- 
HHIHT, 1949, 

7.C. Hands, F. Whitt, J. Appl. Chem., 1, 67 (1951). 

8 B. Stuke, Chem. Ing. Technik, 25, 677 (1953). 

9. Joshida, Koyanagi, Katayama, Ind. Eng. Chem., 46, 1756 (1954). 
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Kardudam mexx. nayk H. A. TE-TIBITEPHH 


XAPAKTEPHCTHKA HEKOTOPbIX PE)KHMOB PABOTDI 
ATPEFATA PASJEJIEHHA BO3AYXA LF-6800 


Tas nosvuenis OoObIIHX KOJINYeECTB a30Ta M3 aTMOCIbepHOroO: 
BO3AyXa MeTOJIOM TvIyOOKOrO OXJaKACHHA B TIPOMBULJICHHOCTH TIpH- 
MeHasIOTCH arperaTpl [-6800. 

PasfeeHHe Bo3fyxa B arperatax T-6800 No 
IIPOH3BOAHTCA TIO WHKJIY C ABYMA AaBJieHHA- 
MH H AMMH@UHDbIM OXJ1a2KJeHHeM. 

Boban uwacTb pa3yeimemMoro BO3ayxa 
(80%) cKHMaeTCH QO 6 amm, OCTalbHaA 
yacTb (20%)-—-no0 100—200 amum. 

BpiOop 3THx MaBseHuhH o6ycsioBseH, C 
OMHOH CTOPOHbI, OCYLLeECTBICHHeEM Tipowecca 
pa3sqeeHHA BO3SAYXa Ha a30T H KHCJIOPON B 
KOJOHHE ABYKpaTHOH pekTHpuKauHH J, aC 
ApyroH—neoOxoxHMocTbio odecneyHTb J0- 
CTATOUHOe KOJIHYCCTBO XOMOa AA NMOKpbI- 
THA NOTepb Ha HeAOKyNepauvio H B OKpy- 
YKAIOULy!O cpely. 

M¥HHMaJIbHOe AaBJIeHHe B HH KHEH KO- 
sionHe J (CM. PHCYHOK) ONpefeAeTCA YHCTO- ae 
TOH OTBOAHMBIX TIPOMYKTOB pa3qeNeHHA Uo AyAppye 
THApaBAHYeCKUM COMPOTHBJIGHHeM BCeH CH- 7 
CTeMbI, MO KOTOPOH poxofxaT oOpatTupie Bastyr S! 
NOTOKH. LoiCOK0ED 

3ta 3aBNCHMocTh OObACHAeTCA TeM, uro  72&enus 
KOHJeHCaTop 2 ABJAe€TCA OMHOBPeMeHHO Je- 
(palerMaTOPOM WIA HH KHEH KOOHHDI J HW HC- 

a peKTHDHK alu: 
MapHTeseM JIA BeEPXHEH KOJIOHHDI 0. ri haces 

Tak KaK CMe€Cb KHCJIOpORa UH a30TA, KH- — gencatop; 3—Bepxnaa Koaouna. 
nAllad B M@KTPYOHOM IIPOCTpaHCTBe, BbI3bI- . 
BaeT CoKHKEHHE TapoB MpaKTHYeCKH UHCTOTO a30Ta B TpYOHOM 
MpocTpaHcTBe KOHJeHCaTOpA, TO 3TOT TeIIIOOOMe€H BO3MO2%KEH TOJIbKO: 
pH HawHuMH pa3sHocTH Temnepatyp. [locKombKy TemnepaTypa kKu- 
NeHHA KHCNOpOa BbILIe TeMNepaTypbl KHMeHHA a30TA, CO3aHHe B 
KOHAeHCaTOpe HEOOXOMHMOH Pa3HOCTH TemMepatyp JOcTHraeTca ycTa- 
HOBJIeCHHeM Govlee BbICOKOTO AaBJICHHA B HHKHEH KOJIOHHE. | 















Ko.ionHa JBYKpaTHor 
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[Ip 1000M JaBJIeHHH B BEpXHeH KOJIOHHE YMeHbUIeCHHeE pa3HOCTH 
TeMMe€PaTYP BbISbIBAeT YBEJIHYEHHE NMOBeEPXHOCTH TeMNOOOMeHa KOH- 
AeHCaTOpa, HO TIPH 3TOM COOTBETCTBEHHO CHHKaeTCA WaBJICHHe B 
HHKHEH KOJIOHHE, a CJIEROBATEJIbHO, H paCxoA dNeKTpOsHepruu Ha 
npouecc pasqeseHHA BO3SAYXa. 

O BAMAHHH pa3HOcTH TemnepaTyp B KOHAeHCaTOpe Ha yCTaHaBJH- 
BalouleeCA JaBJIEHHe B BepXHeli H HHXKHEH KOJIOHHAX MOKHO CVIIHTb 
TiO JaHHbIM, NPHBeJeCHHDIM B TaOsnue. 


Aapsenve B KOJOHHE ABYKpaTHOK peKTHHKAaAUHH 
(ama) 


SSS SSS ee ee 


Pu3SHOCTh 
TOMMepaTyp 























| 


Arperat pa3jqerenua Bo3ayxa [-6800 paccuntan Ha BbIauy 99,95 % 
a3ota H 92% KHCNOpOAa, IPH 3TOM B HWOKHEM KOJIOHHE VCTaHaBsMBaeT- | 
CA JaBsenne 6,5 ama, a B BepxHei—1,4 ama. | 

Ilo pa3IHYHbIM NpHYHHAM 34 NOC1eAHHe TOAbI TIPHUIOCb MOBbICHTb 
laBsleHHe B BeEPXHeH KOMOHHeE 20 1,6—1,7 ama, He HMeH BO3MOXKHOCTH 
110 VCJIOBHAM M@€XAHHYeCKOH TIPOUHOCTH COOTBETCTBEHHO MOAHATb aB- 
JI@HHE B HHKHEH KOJIOHHE. | 

OcTaBsIAd HEH3MeHHbIM aBJIeHHe B HUMKHEH KOJOHUe HM MOBbILIAA | 
B TO K€ BpeMA WaBeHHe B BEPXHeH KOMOHHE, HeEH36EKHO MPH 3TOM 

| 
| 
| 
| 


Bh OUseHCATOPe, I 1] I,2 1,3 1,4 1,5 1,6 1,8 | 2,0 

a eee ee es Saas Soe. ee 

| HrokKHAA KOJOHHAa 

7 od 
t) | 3,6 | 3,9 | 4,2 | 4,5 | 4,75 | 5,05 | 5,35] 5,9 6,35 
3,9 | 4,295] 4,55] 4,85 15,15 15,5 | 5,8 6,35 | 6,8 
2 4,235 | 4,6 4,9 5,20 15.6 5,6 6,25 6,8 7,4 
: 4.6 [5 5,3515,7 16,0 | 6,4 16,7 | 7,35 | 8,0 
4 | 5,0 5,45 1 5,8 6, | 6.5 6,8 TALS 7,85 8,45 

| 


CHH3HH H pa3HOCTb TemnepaTyp B KOHJeHCaTOpe H3-3a VBeIMYeHHA 
TeMMepaTyPbl KHMCHHA CMeCH KHCOpOMa HW a3zoTa. 

Arperat [-6800 Obl npucnoco6eH 21a BbIdadH 980 KuCIOpoda 
vTeM OTOOpa aproHHoh (:ppakuHH. | 

PaBHoBecHad KOHILCHTpaluA KUAKOH (ba3bl Wpu OTGope 92% ra3o- 
oOpa3Horo KHCOposa cocTaBusneT 97,7%, a mpuH oT6ope 98% KHC.O- 
poga 99,520. Temnepatypa KuMeHHA CMecH, CocTosmeH u3 97,7 % | 
KuCTOpoNa H 2,3% a3z0tTa npu P=1,4 ama, paspua 92,6°K, a Temne- : 
patypa KHMeHHA CMecH, cosepxamel 99,5% KucHopoma Hu 0,5% 
a30Ta TipH P=1,7 ama, papua 95°K. 

CreqopatTesbHo, CHHKeHHE COMepKaHHA a30TA H APLOHa B OTBO- 
JHUMOM KHCJIopose ToxKe HEH36eEXKHO BEET K MOBHIIeCHHIO TEMMepaTypbi 
KHM€HHA XKAAKOCTH B Me@KTPYOHOM TIPOCTpaHCTBe KOHJeHCaTOpa. 

Takum o0pa3om, B Cilyuae OTCYTCTBHA HEOOXOAHMOM NOBepXHOCTH 
TeMMOOOMeHa KOHJeHCaTOpa MOBBIMICHHE JaBJIeCHHA B BEpXHeli KOJIOH- 

H@ KH VBeHYCHHE KOHUeCHTPpaLHH OTBOAHMOrO KHCAOposa MoMKHO 
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IIpHBeECTH K YMEHbILEHHIO MPOH3BOAMTEIbHOCTH arperata l-6800, 
qTO 0 CHX TOP He Haulo AOMKHOH OWEHKH. ITHM, BEPOATHO, MOKHO 
OObACHHTb, UTO HA HEKOTOPHIX 3aBOMaX MIPOH3BOANTEMbHOCTh arpera- 
tos [-6800 HvxKe MpoeKTHOH. 


BplBoabl 


1. PaccmoTpenbl H MOABEPrHYTb! aHaIH3Y H3MCHCHHA, BHECEHIbIC 
3a MOCAeCAHHe Fob! B TEXHOTOPHYeCKHH pexKUM arperaTa pasAeseHH A 
Bo3ayxa [-63800. 

9. Tloxa3ano, YO IPH OTCYTCTBHH JOCTATOUHOH MOBEPXHOCTH TE - 
JlOOOMeHa KOHMeHCATOPOB 3TH H3MCHEHHA JOJDKHbI TPHBeCTH K CHT 
2KEHHIO NMPOH3BOANTEbHOCTH arperaToB T-6800. - 


Jiutepatypa 
1.0.4. Teapnepun u Ap., Capapouwik MO paste Tent Ta3soBbln emecell 
MeTOLOM PIVOOKOPO OXSTAAK-TCHIDT, Toexumusaat, 1953. 
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Kaadudam mexa. aayk $. Ho KUJIBMAH , M. K. ABHJIOBA. 
MM. H,. AJIEKCEEBA 


BbINEJIEHHE H3 PACTBOPOB IIPHMECER 
C HOMOLIBIO JHAMMOHHH®OC@ATA* 


B OANOM H3 COmeBBIX MpOH3BOACTB Nocne KOHBepCHH HHTpat 

COACPKalWHX PaCTBOPOB YII€KHCbIM AMMOHHeM octTaBanHch lip uMe- 
CH ComeH MarHHA, MapraHila HW Apyrux B npegzeax HX PaCTBOPHMOCTH. 
ITH MPUMeCH 3aTpVAHATIH Aa bHeHIyIO nepepadorKy ITHX pacTBOpoB 
HM OKASbIBAIH OTPHUAaTeIbHOe BAHAHHE Ha KayeCTBO KOHeYHOrO mpo- 
AVKTa. B CBA3H ¢C 3THM BO3HHKIa HEOOXORHMOCTb H3bICKaTb MeTOR, 
OOCCNEYHBAIOWLHH =BO3MO%KHOCTh MaKCHManBbHoro BbLAeIeHHA YOMA- 
NVTbIX TIpHMeceH. B rexuuke H ananuTHuecKoll XHMHH LAS BbIJeNCHHA 

NpHMeceH, HampHMep mMaruua, NOMb3YIOTCH COJAMH (pocpopHolt KuCc- 
SIOTHI. 

Kak H3BeCTHO, Han6ouee TPYAHOPaCTBOPHMBIMH COeAHHEHHAMH 
ABAAIOTCH (ocaTbl, KOTOpPble, KpoMe MeTaia, comepxaT ele rpynmny 
AMMONHA, HampHMep NH,MgPO, wan NH,MnPOQ,. 

-liv BbiqeneHua mpuMeceii coneli MaTHHH, MapraHla H Apyrux 
KATHOHOB H3 paCTBOPOB aMMHayHOl CeNHTpE OpIn0 NPC ANIOKEHO 
MIPHMeCHHTb (ocopHOKHCvble COUIH. 

Llembio Hnactoaumelt paOoTbl H SBHJIOCb BbIACHeHHe BO3MOX%XKHOCTH 
N€pe€BOa NPHMECeH, COMePKAallUXCA B PpaCTBOPaxX AMMHAYHOH CeHT- | 
PbI (COIH MarHusa, KanbUNs, Mapranlla H jip.), B TpyHOpacTBOpHMBIe | 
COCAHHCHHA C NOMOLLbIO (poc(tpOpHOKHCAbIX Comell 4 pa3spaOoTKa yculo- | 
BHH BbIA@ICHHA HX. 


IkcnepHMeHTabHasn 4acth** 


I. MeroxuKa pa6orh 


MeToquKa MpOBeAeHHA OMbITOR MO BbILenenyIO TIpHMecel c n0- 
MOULbIO (hOCPOPHOKHCJBIX Come cocToama B CIE LY IONLeM. 

K HCxOfHOMY pacrTBopy, COsepxKalleMy HeOOMbWIOH U36bITOK aMm- 
muaka (1,0—1,5 e/2), mpu nepemenmBanuu no6apnann pa3sHyHbIe 





“ PaOoTa BbinoHeHa B NOPAAKe TBOPYeCKOrO Co_pyxecTBa sa6opatopneit 
THAI u HHO uentpanpnok xumuueckoi aOopaTopnu J[Henpox3epxuHCKOro 
‘SOTHO-TYKOBOrO 3aB0a. B paOote npHHuMa yuactne M. A. MyHHOBH, 

** B 9kchepHMeHTabuolt yactit paOoTbr B pa3Hoe BpeMA NpHHHMadH yuactThe 
TeXHHK-2a6opanT B. TF. IOgosnu, HWHKeHEP-HCCe,OBaTeIb B. A. Fopuneueuxo, 
‘aOopantT H. UW. Maryxno. 
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KOJIHYeCTBa (POCPOPHOKHCIOH conn (50 go 100% or CTEX HOMETDH - 
ueckoro). KouyuecTBo 1eoOxoqHMoro ocaxKaioulero arenta paccun- 
ThIBAIOCb MO N€pBOHayaIbHOMY CoJepxaHHiIo comell MarHHA” B pac- 
TBOpe B Mepecuere na MgO. 

OcakeHne (bocpOplOKHCJbIMH COJIAMH NMPOH3BOAHAM pH KOMHAaT- 
HOH TeMIepaType H NPOAOJMAKUTEbHOCTH peakunH 1—2 yaca. O6pazo- 
BaBLIMHCA Np ITOM TpYAHOPaCTBOPHMBIN OCAaROK OTCHAbTPOBbIBAIH, 
H B pacTBope ollpexean CokepxKanne npumeceh. Cofeprkanne B pac- 
TBOPaX KaJIbUHA B TMpPHCyTCTBHH MarHHA ONnpeseisaH THTpoBalnem 
NepMaHraHaTOM KaJIHA. 

AHaJIH3 paCTBOpa Ha COepxKaHHe M@rHHA B MepBbIX HaIIHX OMbI- 
TaX TIPOH3PBOAHJIH BeCOBbIM Me€TOJOM. OTOT MeTON, K&aK H3BeCTHO, 
CAOMKHDIA HW WIMTeIbHbIH. TlooToMy WIA aHaqH3a KOMUeCTBa MarHHA 
Obl. IPHMe€HEH YCKOpeHHbIi (hoTOKOOpHMeTpHYecKHH MeToA* onpe- 
AeNeHHA MarHia B MpPHCyTCTBHH KaJIblUvA HW MapranHua. 

IKCIPeCCMETOA COCTOHMT B OCaxKTCHHH MAPHHA H3ObITKOM THTpo- 
BaHHOTO pacTBopa (cpocibaTa KasHA C NOCeAYIOULHM (pPOTOKOOp UMeT- 
PHYeCKHM ONpexesieHHeM 3TOrO H3O6bITKa. MeTo OCHOBAaH 11a peaKkLHit 
BOCCTAHOBJICHHA MOJIMOAEHOBOH KUCOTHI B OKHCe MONMOReHAa, KOTO- 
pbii OkpaweH B romyOok user (MoO,-4MoO,). Tlocnequnit setynaet 
B peakiuuio C (ocpopHOH KHCOTOH HU AaeT B CHJIbHOKHCON cpene 
coequnenne (MoO,-4MoO,:H,PO,-4H,O), okpamenHoe B spKocn- 
HHH IUBeT. | 

Alia TpOBepKH TOUHOCTH 9KCMpecc-MeTOAa HaMif TpoBeeusl onpe- 
JCNCHHA JIA CPaBHeHHA JaHHbIX, MOJyYaemMbIxX (DOTOKOJOpHMeTpHye- 
CKHM H BeCOBbIM MeTOaMH. PesyabTaTbl 3THX ONpeeneHu mperctas- 
aqeHbl B Tabs. |. 


Tabauna lf 


CpaBuntewbHple WaHHble MO ONnpekeseHHiO MarHuA oTOKONOpHMeTpH4ecKuM 
HW BeCOBbIM MeTOJ.aMH 











CoflepmaHie OKHCI MarHHa”, % CofepwaHhe OKHCH MarHHa, % 
Nt MOT OKOMOPUMeTPHYUe - Bec OBO Ni (pOTOK O10pHMeTpHue - RCCOBOT 
onmpeneae- cKHii Mero MeTOR Onpewese - cCKHit Merona MeTOs 
Hui | HU 
= l 
0,450 0, 4508 3 0,147 0, 1570 
b 6] bd 
2 0,190 0,1905 4 0,049 0,049] 


Kak BHAHO H3 NpHBeAeCHHBIX JaHHbIX, (bOTOKOMOpHMeTpHUecKHhi 
MeTOA JaeT ROBOMbHO CXOAMMBbIC pe3ysbTaTbl (3a HCKIOUeHHeM 3-ro 
onpeyeneHua). IlostoOMy MbI OCTaHOBHJIHCb Ha 3TOM MeTOe ONpenee- 
HHA MarHHa. 


* Paspa6otan Hayuno-nccreqoBaTebCKHM HHCTHTYTOM yZoOpenuit H HHCeK- 
y wu 
TOPYHTHCHAOB A.A onpexetenua Mg B HCXORHOM pacTBOpe HUTPaTHBIX co.telt. 
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2, JlaG60paTopube ONBT BI 


Pe3yJbTaTbl C€PHH OMbITOB NO BbIMeJIEHHIO NPHMeCeH U3 paCTBO- 
DOB @MMHA@¥HOH CeJIHTPbI ABY3a4MeHLCHHBIM (poc(baTOM aMMOHHA mpej- 
CTABJICHbI B TAO. 2. 

Tabauua 2 


ConepxanHe mpuMeced B pacTBOpaxX aMMMayHOH CesHTpbl, OOpaboTaHHbix 
(NH4),HPO, 


BLIe.1eHHA NpuMeceli, °, 
HauaapnHoe 


' 
| CoxepmaHiec coneH MarHiia, CunTasd Ha MgO. riocne 
i 

COMePRAHHe 3 











ery 














Ne OND conell Mg, AOs mpoBka (NH4)sHPO,, oy OT CTEXHOMETPHH 
CUHTaH Ha'MEGO,) 7 Tp | = | 
i | 5 Lu : 70 so |W | 100 
-_. | i | | 
| 0,964 | 0,043 | 0,034; 0,023 | 0,02 | 0,u12 | 0,002 
2 0,270) 0,031 | 0,022 he ¥, 02 | 0,01 O,O11 | 0,001 
3 (), 285 | —— — O,O17 | 0,008 0,003 
Cpequee i273 (}, 37 | 028 022 | 0,016 | O,Q1 0, 002 
Creneub | 
OUHCTKH, % a | 86,4 190.0 93,50 | [94,2 96,8 99 , 2 





Hs NPHBEMeHHbIX B TaO. 2 AaHHbIXx caelyeT, YTO NpH BBEJICHHH B. 
pacTBOp @MMHAYHOH CeJINTDPHI, cowepsKallHuH MpHMecH comeH Mar- 
HHA, MapraHiia WH ApyrHux 











5e ae oe CT. KaTHOHOB, JBY3aMeLILeEHHOTO 
& i — a Sar (poccpOpHOKHCIOrO AMMOHHA 
S he | . Sea B koMYeCTBe OT 50 Jo 
8 2 isa opr Se ace aa Ue ae ss a 90% oT CTeXHOMeTpH4ecKO- 
> a Ea See ro, B pacTBope ocTaeTca 

ee ep 0,037—0,010% MgO. 
2 002s | —t Ry TIpaxtuyeckH fa jo- 
S 40218 | se ees ie See CTH)KEHHA BbICOKOM CTeNeHH 
& Q0I6t mie Peto as es OUHCTKH JOCTATOUHO BBO- 
S 0102 }— Nees: AHTb JMAMMOHHHMocpaT B 
Bes | i KomHyectBe 70—80% oT 
Quoe+ | aa nw | CTEXHOMETPHYeCKOLO (0 OT- 
530 60 70 BD SB HOWeHHIO K TepBOHadadb- 


Kenuvecmbo (NHy)gHPO,,% amemexuomemph YyoMy COJepKaHHIo NPHMe- 
celi B pacTBope). 


Puc. 1. SaBHcHMocTh coxepskannsa coset Mg B 
pacrnope mMocwe OY4HCTKH OT  ocarK;larollero Ha puc. | mpesctapnena 
peareHta. 3ABHCHMOCTb COJ€p xKaHhA 


comeH MarHHA B pacTBope 

OT KOJIM4eCTBA BBOAMMOTO OCaxKaloulero pearenta (rpadpuk NOCTpoeH 
No CpeqHHM 3HayeHHsAM). 

Kak BHAHO 3 rpadvKa, 3aBHCHMOCTb COsepKaHHA Comen MarHHA 
OT KOJIHYECTBA OCaxKaloulero peareHTa ABMAeCTCH JIMHCHHOH. 

Takum 06pa30M, yCTaHOBeHO, 4TO pH MOMOLIA cbocPopHOKHCION 
COJIH MOMKHO JOCTHIHYTb 3HA4HTeJIbHOrO CHHKECHHA COMEPKAHHA NPH- 
MeceH B pacTBOpax. 
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ONTHMaJIbHble yCJOBHA BbIqeseHHA MpHMeceH 


C weapio BbiOopa ONTHMAaJIbHbIX YCJOBHH BbIeeHHA Npumecen 
Obl MpoBexeH PAL ONbITOB HO H3YYCHHIO BIHAHHA NpOAOJKUTEbHO- 
CTH peaKILHH HW KOMHUECTBA OCaKaloulero pearenTa, a Take H3O0bITKA 
AaMMHaka Ha CTeMeHb BbIje- 
Je@HHA MpumMeceH 3 pac- 


TBOPOB. 3100+ |_| 
Kpome Toro, H3yYalach 
BO3MOKHOCTh MPHMeHeHHA s % ae , 
B KaueCTBe OCANNTeNA pas- — § gl | 
JMUHBIX CoctbopHOKHCBIX ¥ : 
coneli Kak B pacTBope*, §& 4 i 
TaK HW B BHAC KPHCTAMOB. = ap f 
IipH mpopeeHHu Olbl- ¢ POT TT i 
TOB 110 H3YYeHHWO BJIMAHHS S75 / 1-30 munym i 
Ha cTeneHb ouwucTKH pac- & 
TBOPOB Bpe€MeHH H KoOsNe- mor | el | 





CTBaAa OCaAHTeIH MeTOIHKa et |i it 

paooTbl Oblwia TaKOH xe, 80. 0. S a a | 
Kak HB JIPeAbIAYUHX ONBI- Honuvecmba (N¥ q)gHPO,, %0m cmezuomemput 
Tax, HO H3MeHHJI0Cb BpeMsa 
ocamkjeHusn. Tlocmeqnee co- 
cTaBainsio 30 mMHH., | y4ac 


H 24 yaca. TlonyyeHnpe aHHbe rmpelacTaBeHbl B TAO, 3 ua 
puce. 2. 


Puce. 2. 3aBncuMoctTb CTeCNeCHH OUHCTKH OT KO- 
SHMUYeCTBA OCarKMaollero pearenta, 


Tabauya 3 


Bavanve BpeMeHH OCaKJeCHHA Ha BbINeNeHHe MpHMeceH H3 PacTBOPOB 
qc) cc) OpHOKHCIbIMH COJAMH 


Cofepsxkanue coneiti Mg B pacrBope (cunTax Ha MgO) nocae 
ocam enna, % 


Jlo3supoBKa 











(NHa)2H POs. NpOAOMMRUTEAbHOCTh Ocak JeHHA pee 
- ene palais fee 30 MHH. B pactsore 
MgO | ouncten | MeO | ouneren | M&O | ounerxn 
50 0, 0627 79,3 0, 057 80,3 0,09 67,8 Cuejbt 
70 Q,O117; 96,1 0,0047| 98,3 0,015 94,6 » 
100 0,003 99,0 0,001 99,6 0,0019!} 99,6 » 
HayanbHoe 0,303 — 0, 290 —- 0, 280 — — 
cofepxka- 
HHe MarHHya 
B pacrBope 


* Jia BbI.e1eHHA MpHMeccell U3 pacTBOPOB BO BCeX HAWIMX ONbITaX NPHMeHS- 
ACh 20% -HbIe pacTBOph! PocpopHOKHCIBIX Covel. 
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Kak BHAHO H3 JaHliblx Ta. 3, IpOOOKHTEMbHOCTh peaKILHH NpH 
ONPeAeCHHOM KOJIHYCCTBE BBOAMMOTO peareHTa MaJlO BAHAeCT Ha 
CTeCNe€Hb BbIZeJIeCHHA TIPHMeCceH H3 paCTBOpa AMMHaUHOH CeJIMTpbI. 

Tak, HanpHMep, NpH BBeACHHH AMaMMOHHHocHata B KOHYeCTBE 
50°09 MO OTHOWWCHHIO K CTEXHOMeTPHYeCKOMY H IPH NpomowKHTeAb- 
HOCTH OCAaKACHHA B OHH CYTKH BbI_eIHIOCh 79% TpyMeceli, anpH 
NPOAOJKHTeIbHOCTH OCaKCHHA OHH Yac—80%. 

IIpw BBesqeHun AHaMMOHHHocdata B KomUYeCTBe 70% oT CTeXHO- 
MCTPHYeCKOrO H MPH MPOROJDKMTEbHOCTH OCaKACHHH OHH CYTKH 
BbIAeHI0Cb 96% mpuMeceli, a 3a OAWH 4ac ~98%. B cayuae yse- 
JIMYCHHA KOJIHYCCTBA AHAMMOHHHHocHpaTa WO CTEXHOMETPHYeCKOrLO 3a 
TO K€ BPeMA BbI-eHIOCh Gosee 99% npuMmecel. 

HyHO OTMeTHTb, 4YTO TPH BBeAeCHHH B pacTBOpP onpeyeneHHOro 
KOJHYeCTBa (POCOPHOKHCAOH COM BbIAeHeTCA Gombe mpuMmece, 
yeM CEOBAO OKHAATS (CM. TAO. 3). DTOT PakT MOKHO OOBACHHTb 
COBMCCTHbIM OCaKAeHHeM, HapAAy c cbocdbatamu MarHux—MgNH,PO, 
nui MgHPO,, Takxe 7Bolibix come Tana MgNH,PO,-Mg(NO,).:xH,O. 

M3 mnowyqeHHblX JaHHbIX TakKxKe BHAHO, YTO MpH KoMueCTBe | 
AHaMMOHHHpocpata 70° oT CTexHOMeTpHueCcKOrO BpeMA oCaxKJeHHA : 
J@KHT B Ipesetax oT 30 MHH. Zo I yaca. 

ITpopegzenuble ONbITbI NO BJIMSHHIO H36bITKA AMMHAaKA Ha NOJHOTY 
OCaxKTCHHA TPH MPOAOMMKUTeABHOCTH peakunH | yac noKa3ann, 
YTO ONTHMAJIbHbIe VCJIOBHA BbIAeeHHA MpHMeceH C NMOMOLMLbIO AH- 
AMMOHHH-(pocibaTa COOTBeTCTBYIOT COlepxKaHHlO H3O6bITKa aMMHaKa 
{1—2 2/a, 

/laa nowyuenHsa CpaBuHTesIbHbIX JaHHbIX NO BbI_eJeHHIO mpHmeceii 
ObIIH Take NPOBeelbl ONbITb! MO BbIMeMeHHIO MpHMeceli v3 pac- 
TBODOB TIO ME€TOAHKE KOJIHYECTBEHHOTO OMpesesIeCHHA MarHHA*. Onpitol 
NpOBOAHJIH CeAyIOulWM OO6pa30mM. K HelTpaJIH30BaHHOMY pacCTBOpy 
@MMHaYHOH CeIHTpbl NpHOaBANH KOHUCHTPHPOBaHHYy!O COJAHY1O 
KHCJIOTY HW OMmpesenelnoe KOJIHYECTBO JBy3aMellleHHOrO cbocdopHo- 
KHCJIOrO @MMOHHA (43 pacueta 50, 70 u 100% oT crexuomeTpHH nO 
OTHOWeCHHIO K Me€pBOHavaJIbHOMY COJep2xKaHHiO MarHHA B HCXOAHOM 
pactpope). /lanee k pacTBOpy MeJIeHHO Mpw HelpepbiBHom nepe- 
MCLUHBaHHH TpHOaBsH 25°%0-HbI pacTBOp aMMHaKa JO Bbilere- 
HHA ocanka. YUepe3s vac ocasoK oOTPHJIbTpoBbiBasH, a B (PHbTpaTe 
onpeleaH CofepxKanne MarHHA u u30nITOK P.O, (doToKomopu- 
MeTpHueckH). TlomyyeHHble aHHble MpHBeseHbI B Tabs. 4. 

M3 Ta61. 4 BHAHO, YTO AaHHble MO BbIeIeHHIO NpHMmecelt u3 pac- 
TBOPOB C NOMOLIbIO MOcPOpHOKHCJbIX COMeH MO METOAUKe, NPHHATOL 
B HalHX HCC€OBaHHAX, MOUTH HE OTMMYAIOTCA OT TAKOBbIX, NOJyUeH- 
HbIX IPH MpOBeACHHH OCaKACHHA MO METOANKE KOJIHYECTBEHHOLO ompe- 
JeIeHHA MarHHa, | 

Tak, Ip Ao3upoBKe docopHoOKuCAbIX Coe B KOMHUeCTBaXx 70 
H 100% of crexHomMeTpHyeckoro CTeNeHb BbILeeHHA Mpumecelt B O6OHXx 
Cy ¥aaxX OAHOTO HM TOTO Ke NOpaAAKa. 


* HW. Koanptrod, E. Cen gaaa, Konnuecrsenupit ananu3, Tocxumu3gar, 1948. 
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Ta6auya 4 


BaAHAHHe yCIOBHH OCaxKMeCHHS Ha CTeMeHb OYHCTKH paCTBOpOB 


ConepxaHue cose Mg, Cc sag > 6 
Pee cuutaa Ha MgO, % TeneHb OUHCTKH, % 
(N H4)2HPOg, 
°5 OT CTEXHOMeTPHH NpH YCJOBHAX, IIpH ONTHMaJIbHbIX 
cpequHe 3HaveHHA pe yCMOTpeHHbIX YCOBHAX OCaKJeHHA 
BeECOBbIM Me€TOJOM 
0 0,3 = a 

50 0,087 71,2 80,3 
70 0,004 98,7 98 , 3 
100 ' 0,001 99 6 99 ,6 


M3 sToro cilekyeT; 4TO BbIOpaHHbie HAM YCJIOBHA oCaxKeHHA 
O6eCneyHBaIOT BbIeICHHe H3 PaCTBOPOB AMMHAYHOH CeMTpbI No- 
pamka 98% mpyumeceii. 


Bauanue Katwonos NH? u Na’ wa ctenenb BbieneHHa 
npumecek 


B jaHHOH CepHu OMbITOB MpHMeCH OCaKMaINCh ALHAMMOHHHMOC- 
(baTOM H JMHATpHHCocdpatom. 

IIpoBeweHHbIMH OTIbITaMH YCTAHOBJeHO, 4TO O6e octopHOKHC.IbIe 
COM MpPHrONHbi WIA BbIAeIeHHA NpHMecel H3 pacTBopoB. HecKoubKo 
JYWUHH pesybTaT NOMYGeH TPH MpHMeHeHHH ABy3aMellleHHOrO (poc- 


(bata amMoHua (Ta6u. 5). 
Tabauya 5 


CpaBHuTesbHbie JaHHble MO BbIAeeHHIO MpHMeceH (OCPOPHOKHC JbIMH COJAMH 
aMMOHHA HW HaTpHs 





Conepskanune coer Mg, | 
cuntasd, Ha MgO B pac- Hopma oca- 














Ocax nant Konueu- Heakia TBOpe, % *Kaloulero | CreneHb 
peareHT Tpauua, loca reHus, pearenta, | OUNCTKH, 
%o © oO mocwsie % OT cTe- vo 
ocak JeHHa| ocak gzennal XHOMeTPHH 
Pactrop 20) 20 0,33 0,025 70 92 ,4 
(NH4)cHPO, 
Pacrpop NagHPO, 20) 40 0,33 0,110 70 67,1 
Kpnctas1H4ecKHi Cob 20 QO, 30 0,030 70 91,0 
(NH4)2HPO4 


f 


Kak H3BeCTHO*, paCTBOPHMOCTb ABY3aMELICHHOTO (ociata HaTpHA 
MeHbIUe 0 CpaBHeHHIO C ABY3aMeLIeHHbIM (ociarom ammouuHa. Ilo- 
3TOMY JBY3a4MeLICHHbIN hoctaT HaTpHA AOKEH BBOAHTbCA B BUI 
Gomee pasOaBMeHHOrO pacTBopa. 


* KpaTkua copaBouHHk xuMuka, Tocxumu3gar, 1948, 
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CyeOBaTeJIbHO, B Cyuae MPHMeHeHHA ABY3aMeULEHHOLO cpocdata 
HaTpHA, HECOMHEHHO, OyfeT HMETb MECTO YBeJIHYeCHHDIN pacxoy Na- 
pa IIpw nocwezyouen yilapke. 

TakuM 06pa30M, JIA BbIMeIeCHHA NPHMeCeH H3 paCTBOPOB aMMHau- 
HOH CeNHTpbl WemecooOpa3sHee NPHMeHATb JBY3aMELIeHHBIK cocpat 
aMMOHHA. 

YCTaHOBJICHa TaKXKE BO3MOXKHOCTh TIPHMCHCHHA ABY3aMeLLCHHOrO 
cpoctbaTa aMMOHHA (B BHC KpHCTAIHYeCKOH COMM) AIA BbIAeTeHHA 
MmpHMeceH, 4TO, MOMHMO 3KOHOMHH Mapa, AOJOKHO YMpPOCTHTb onepa- 
IHIO oOCcaKeHHAs 


3. ONBITH, MPOBeTeHHbe B NPOMBILIICHHbIX YCHOBHAX 


Jl BbIACHEHHA BO3MOXKHOCTH MpaKTHYeCKOTO OCYLIECTBJICHHA 
paspaOoTaHHOrO MeTOJa BbIAeeCHHA H3 PaCTBOPOB MIpHMeceH cover 
MarHHA, MapraHiia HM APyrHX KAaTHOHOB IIpH MOMOWM AMaMMOHHH- 
(boctpaTa B TIPOMBIILJICHHbIX YCJIOBHAX ObIH NpOBeJeHbI 3aBOCKHe 
ONbITbl Ha YCTAHOBKe, IIPHHUMNHabHaA CxeMa KOTOPOH NpeAcTaB- 
meHa Ha puHc. 3. 





PacmBba, 
CHDUMECHMU 
Z 








Puc. 3, WIpuauunuanbyad cxeMa sBbijeneHHa MpHMeceH H3 pacTBOpoB 
c nomoutbio (NH4)2HPOsg: 


1—6a40k waa pactBopeHuA (NH4)oHPOq; 2—cOopHuK c Mewlas1K ofi—peakTop; 3—npo- 
Me@XxKYTOUHbIA Oak C MellaIKOR; 4 —HeHTpo6exKHDIH Hacoc; 5—duspTp «IIpoKku»; 
6—-XpaHHAHUle OUHLICHHbIX PaCTBOPOB. 


B c6opHHK C MellaKol (peakTop) 2 noctynal 50% -HbIit pacTBop 
AMMH@4HOHM CeJIMTPbl, CosepxKaulHH COMM MArHHA, Maprauila uM Apy- 
rue mpHMecu; Tya Ke NoLaBad pacTBop ABy3amewenHoro dochata 
AaMMOHHA N10 pacueTy (CormacHO MpeABapHTebHO MpoHsBeseHHOMYy 
aHamu3y) B KouMyecTBe 70% OT CTeXHOMeTPHYeCKOrO (MO OTHOMIEHHIO K 
TlepBOHAYaJIbHOMY COJepxKaHHio MpHMeceii B 3TOM pacTBope). Ilocae 
TlepeMeLUIHBaHHA H HeKOTOPOH BbILepAKKU PacTBOP C OCOpa3s0BaBLIKM- 
CH OCalKOM TPYAHOPAaCTBOpHMBIX (bocdaToB CaMOTeKOM NocTyMal 
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“OG 


~~ Tabauya6 - 
CoctaB pacTBopos amMHa4Hol CeJHTpbi 10 H NOCae BhIAeNeHHA MpHMeceH — 
DN A a gg ergs 
JLo BbIZeAeHAH nmpuMmeceh Tlocne BbigqenenHa npumeceft AHaMMOHUMdocHaTom 


SS SS ee a 


NHg NH4NO3 {| MgO} Mn | Cl’ | go, | NH3 | NHaNOz | MgO Mn or eo an ee peor Beane 
2/A % 2A ea Me) A Bu e/a % eA 2A hn A M2/A - z at 0. npumeceli 
me M2'A- to 
eee 
Ete 48,2 8,03 |}0,0044] 72 0,25 | 0,86 491 2,70 | Cyegpl 80 0,20 | 0,176 82,4 67,0 
3,1 48,0 9,46} cneqn] 68 — 0,62 49,6 2,92 » 68 0,36 | 0,007{ 80,0 69,5 
2:0 49 2 iol » 76 0,59 | 0,36 o1,8 2,40 » 12 0,51 | 0,015 84,0 66,9 
2,8 53,4 10,0 » 62 <= 0,70 | 55,0 2,20 » 76 0,45 | 0,014 73,6 78,0 
CpezHee 
2,42 49,7 8,65 /0,0011| 69,5 | 0,42 | 0,63 51, 37 2500 » 74 0,38 | 0,053 80,0 71,0 
ew * TIpncytcraHe P2Os B pacTBope mocae BbIeeHHA MipHMeceH OObACHHeTCA YaCTbIMH HeMOatKaMH (IpH uAbTpaywn Ha uabrpax CHCTeMB «TIpoKu», 


oo 
© ‘TO TOBOPHT © HEMPHTOAHOCTH HAbTPOB AaHHOM KOHCTPyKUHH AIA NO_OGHOFO poxa mpouecca. 
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B poMe?Ky TOUHDIN 6ak C MeasmKOH 3, OTKyMa HacocoM 4 NosaBaicaA 
Ha (pusbTp «[Tpokw» o. 

OTpHIbTpOBaHHbIM pacTBOp M0 OTACJIbHOH JIMHHH HanpaBAAn B 
xpanuaume 6 CMexKHOTO Lexa AIA nepepaOoTKH B FOTOBbIM MpOAyKT. 

PacTBopbl AMMHa4HOH CeHTpbI (AO H NOce BbIAeeHHA mpHmeceh) 
aHaW3HpOBasIuCbh Ha CofepxaHHe CyMMbI COwleH MarHHA H KaJIbUHA*. 
P.O;, Mn, Cl’ nu SO,. 

Pe3ybTaTb! OMbITOB, IPOBeACHHbIX B MPOMbINIeHHbIX YCOBHAX, 
mpeyicTaBeHbl B TaON. 6. 

V3 qannpix Ta6a. 6 BHAHO, YTO TIpH HaMHYHH B OO %-HOM pacTBO- 
pe aMMHauHOH CeNMTpbI Come MarHHA B KOJHYCCTBE 8,65 e/a (cdH- 
tan Ha MgO), B roTOBOM NposyKTe (Nosy 4aeMOM H3 YHOMAHYTbIX pac- 
TBOpOB) SyfeT CoMepxKaTbCA TIPHMePHO 5—5,5% MarHHA B Tepe- 
cueTe Ha HHTpaT MarHHas. 

Kak w3BeCTHO, COJepxKaHHe TaKOrO 3HaYHTeAbHOTO KOJIMYeCTBa 
a30THOKHCAOrO MarHHA B MposyKTe yxyAWaeT ero Pusnyeckue CBOH- 
CTBa H MOBbIMAaeT FHFPOCKONHMYHOCTh COVJIM. 

Tako mposykKT O4eHb BulaxKeH, TepAeT CbIITyYeCTh H COACPKHT 
3HAUMTebHOe KOJMUeCTBO MOTHOFO ocTaTKa (Tal. 7). 


Ta6auya 7 
Anaamu3 roToBOorO npowxykKTta H TemnepaTypbi ¢ro Ppa3JIOMCHHA 
Jlo pbigenenua mpumeceli Tlocne pbigenenua npHmeceit AHaMMOHHocpaToM 
— I 
OCHOBHOe NOT HI H TemilepaTy-| OCHOBHOe NAOT HbA _ | Tremnepaty- 
BeLLeCTBO npoKavten- | BlaxK-| na pasno- | BenlecTBO mpokaneu-| BIaK- | pa paasto- 
NH4NOs, HbI Hi ee *KenHa, | NH4aNOs, HbIH BeeTes *KeHHA, 
of oa ; % °C oy, aa % °C 
se ee ee ee 
96 , 90 1,95 2,05 214 98 , 4 Lt — 206 
96 , 95 1,73 22 213 98 ,6 1,38 1,5 212 
96 , 94 1,58 2,04 216 97,6 1,19 1,15 217 
96 , 40 2,48 1,85 216 97,5 1,23 1,34 215 
= = es ae 98 , 2 1,15 1,10 — 
Cpezuee 96,8 1,94 2,04 215 98, | 1,20 1,15 212,5 


CnenyetT TakxKe YKa3aTb, 4TO MOBbILUEHHOe COMepKAaHHE MarHHa B 
UCXOMHHIX PaCTBOPAaX HE MO3BOAeT MOMYYHTb BbICOKOKOHUCHTPHPO- 
BAHHBIM WaB AMMHAYHOM CeMTpbI H MOHMKaeT TemMepaTypy CTO KPH- 
cranmu3atiuu. Tlocnequee o6cTOATebCTBO OYHb BaxKHO B YCOBHAX 
pa6oTh rpaHyJIAWHOHHbIX 6allleu. 

Ha oCHOBaHHH aHHbIX, MOJYYeHHbIX B IIPOMbILUJIeCHHbIX YCIO- 


BHAX, MOMKHO CAelaTb BbIBOA, YTO NIPH CooTBeTCTBYIOLIeli OOpaboTKe 
pacTBOPOB aMMHauHOHK CeJIKTPbI quamMonHitdocdaTom (B KOJHYeCTBE 
70% oT CTEXHOMETPHYeCKOrO) BbIAeAeTCH B CPeEAHEM AO 70% Mpu- 


meceH. 





* Onpegenenne cofepkanist CYMMbI Cole MarHHA HW KavTbILA A TPH npoBeweHHH 
IIpOMBILICHHBIX OMMbITOB MpOH3BOAHAH  YCKOPCHHBIM KOMIJIeKCOMeTPH4eCKHM 
MeTOJLOM—THTpOBaHHemM TpH10HOM «Bb» B MpHCyTCTBHH HHANKaTOpa XpomuyepHoro 
ET-00. 
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Tipu 3ToM cofep2xkaHHe OCHOBHOFO BellecTBa B TOTOBOM IIpoAyKTe 
yBenmnunBaeTca OT 96,8 Jo 98.1% HM BBIIUe, a KOMMYECTBO NJOTHOFO 
NpOKasJIeHHOTO OCTaTKa HM Bar CHH2KaeTCA MPHMEpHO Ha 35—40 %. 

B 3THX YCHOBHAX CYMMapHoe COJepxKaHHe CONeH MAarHHA H KaJlb- 
ILM B TOTOBOM TIposykKTe B nepecuete Ha Mg(NO3), cocTaBaeT TONb- 
Ko 1,0—1,47%, T. e. CHuxkaeTca B 4—O pas. 

OKUCAAeCMOCTbh AMMHAaYHOH CeHTpbI Nocse BbIZeIeHHA MpHMecel, 
a TaKoKe ee TeMMepaTypa pa3JOKeHHA HE BbIXOAAT 3a TIpeWeMbl HO- 
TYCTHMbIX HOPpM. 

Takum 06pa30M, MeTOA BbINeIEHHA MpHMeceH H3 paCTBOPOB AKaM- 
MOHHHocwaToM NOSBOAeT YAYUWIMTh KavYeCTBO TOTOBOTO MIpOAyKTa. 

YyelbHblii pacxok AvaMMOHHHochata, cuHTaA Ha 1 xe MgO, 
cojlepKaulerocA B pacTBOpaXx, NOMMeKAWIHX OYHCTKE, COCTABIACT 
2.3 xe/Ke uu B Mepecuete Ha P,O;—1,24 Ke/xe. 

IlpH 9ToM Ha KaxkJblli KHMOrpaMM H3pacxofOBaHHOrO AHaMMO- 
Hulcpocdata Nowy yaetca JONONHUTeAbHO 1,126 ke aMMHaYHOH CeIHTpBI. 

[luaM, NomyyeHHbiit B pesybTAaTe BHINeeHHA NpHMeceH NpH Mo- 
MOULM JuaMMoHHidochata (Tabu. 8), NpescTaBsaeT co6oli, riaBHbIM 
o6pa3o0M, MarHviiamMMonHlidoctaT HW MOXKET ObITb MPHMCHEH B KavecTBe 
MHHepasIbHOrO yAoOpenHa. 


























Tabauya & 
CoctaB llaMa, NOAyueHHOrO Nocaze BbieneHHA MmpHMeceHi 
(NH4),HPO, (%) 

ee eg ee ene ag eee ee ee 
O6unit I] noTublit 

MgO CaO P.O5 Mn No. % Mp OKaJIeHHbIA R2O3 SiOz 
ee ocTaTOK 

0,05 


11,41 — 19,5 | 0,01 102 | S118 | = 





KonuyectBo o6pa3ylouleroca WwlaMa IKBUBAJCHTHO pacxoAy AkaM- 
MOHUHpocdata. 


BblBoy bli 


1. Paspa6oTaH MeTOJ BbIAeeCHHA H3 paCTBOPOB AMMHAUHOH CeIHT- 
pbl MaJIbIX KOJMUECTB TpHMeceli (comeH MarHuA, Mapranila u ap.) 
pH NOMOULH ABy3aMeuleHHoro dociata amMouua. TIipn 3TOM MOXKHO 
ROCTHTHYTb 3HAYMTEIbHOLO CHHXKCHHA (BIIOTh JO CeAOB) Cofepxa- 
HHA Tpumeces. 

2. OcakfeHve MpHMeceH OJUKHO TIpOHSBOAHTbCA B aMMHa4HOH 
cpeqe mpH cogepxanuu cBo6ogHoro ammuaka 1|,5—2,0 e/a. 

3. KomMyuecTBO BbIJeNeCHHBIX MpumMeceH Cc MOMOLIbIO tocopHo- 
KHCJIbIX Cojel HAaXONHTCA B IpAMOH 3a€BHCHMOCTH OT KOJIHMUeCTBa 
ocaxkaioulero pearenta. B MpoMbILMJIe€HHbIX YCJIOBHAX pH pacxo- 
ye fwamMonniidochata B KOJHYeCTBe /0% OT CTEXHOMETPHYECKOTO 
(110 OTHOWIEHHIO K NepBOHadaHOMY COMepKaHHio TIpHMeCceH B pacTBO- 
pe) BbilerseTca Gonee 70% mpumeceH. Ha KaxkabIH KHJOrpaMM 
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H3PaCXOAOBaHHOrO AHA@MMOHHMocaTa AONOMHHTeAbHO Nomyyaetca 
1,126 Ke amMuMayHon CenHTpDl. 

4. UinaM, nowyuenuplit B pesybTaTe BbI-eeHHA TIpHMecei AMaM- 
MOHHHocaTom, lpeAcTaBaneT Co6oH B OCHOBHOM MarHHiiaMMoHHil- 
ochaT H ABJIAeCTCA WeHHbIM ocopHo-a30THbIM yAoOpeHHem, cofep- 
KallHM OKOO 20% P,O;, 10% cBA3aHHOrO a30Ta, a TaKNe MarHHil H 
MapraHell, HEOOXOAHMBIe JIA MATAHHA pacTeHHi. 
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Vil, SIEKTPOXHMHS WH KOPPOSHS 





Kandudamx xum. nayx A, H. KPACHJIBULHKOB, JI. M. BOJIYKOBA 
O MEXAHH3ME AHO/JIHOrTO BbIJEJIEHHA KHCJIOPOJIA 


Ilo Bonpocy aHOAHOPO BbIAeICHHA KHCMOPONa HMCCTCHA CPaBHHTeJb- 
HO H@MHOLO HaJ@KHbIX JaHHbIX. ITO OOCTOATEbCTBO B 3HAYMTEbHOH 
CTeNneHH OObACHACTCA TPYAHOCTbIO 39KCICPHMECHTAIbHOTO HCCIeOBAa- 
HHA Tpouecca HW, Kak CJleACTBHe 3TOFO, CYHICCTBEHHBIMH pacxomKJe- 
HHYAMH Me@KY JaHHbIMM pa3/IMUHbIX AaBTOPOB. CaeayeT NOYepKHYTb 
TaKKE H OPPaHHYeHHbIN BHIOOP BOSMOMKHBIX OObCKTOB HCCIEAOBaHHA, 
Tak KaK JIMIb HeEMHOrHe MeTaJJIbI H AaeKO He BO BCeX pacTBOpax 
OKA3bIBalOTCA JOCTaTOUHO YCTOHUHBbIMH TIpH aHOAHOK NOJApPH3anH. 

Kak paBusio, BbIMeeHuIO KHCAOpoma ConyTcTByeT OOpa30BaHHe 
BbICIUHX OKHCJIOB AHOMHOFO MeTaJJIa. ITO OOCTOATeMbCTBO OTMETHI 
enge H. I]. Cayruuyos!. Ilo Bompocy Oo Me€xaHH3Me aHOAHOTO BbIAee- 
HHA KHCIOposa cmelyeT YHOMAHYTb FOCNOACTBOBABLIY!IO AONTOe Bpe- 
MA TeopHio MepctTepa, COrmacHoO KOTOPOH BbiseeHHe KHCOpOAa Npo- 
UCXOJMT B pe3ybTaTe pactaya BbICIIHX OKHCJIOB, OOpa3ylOulHxcA 
Ha aHofle, IpvyemM mepenalipAKeHHE CBA3ZAHO C TeM, UTO pacnay Mpo- 
TeKaeT MeqieHHo’. B fanbHehWiem pa3sOupaHCcb HW APyrHe BO3MOXKHBbIC 
CXEMbI aHOAHOFO BbIeneHHA KuCMOpoma®, OHaKO B 3THX paboTax 
OTCYTCTBOBal KaK KOJIMUCCTBEHHBIM aHalH3 JaHHbIX MO BbIJeJeHHIO 
KHCOpogqa, Tak H pas6op BOSMOXKHBIX JHMHMTHPY!OUlHX CTaqHH, H 
MO3TOMY BOMpoc O MexaHH3Me Mpowecca ocTaBaicA OTKpbITbIM. MuHo- 
TOUMCJICHHbIC IKCIEPHMECHTAJBHbIC JAHHbIe HMCIOTCA MO AHOAHOMY BBI- 
eneuuio KHCNOpoga Ha raagkoH nmatTuHe. [lepexoquM k KpaTKOMY 
pa3s6opy 3THX aHHbix. 

E. UInutanpcxuii u B. Tnuerat o6napy kuin, YTO Mp aHOAHOH 
NOMAPH3aWHN MIaTHHbI B pacTBOpax CepHOH KHCJIOTHI CHayama Npo- 
HCXOAHT O6pasoBaHHe TBepAbIX PpaCTBOPOB aTOMapHOrO KHCAOposa 
B NwaTHHe, Mocie wero HAYHHACTCA BbIAeIeEHHe KHCOPOa Ha NOBEPX- 
HOCTH QJIEKTpOsa. 

Tlosanee B. B. Iuuera® noka3ai, uTO aHOsHaN NONAPH3aWHA W1a- 
THHbI TIPOTeKaeT B Be CTAAHH, MPHYeM BHAUAae IIPOHCXOANT OKHCIE- 
HHe 3eCKTPOMa, 2 3aTeM BbIAeTeHHeE KHCJOpOsa. 

H. A. U3rappimues uv CTenaHos® HalllH, YTO BbIZeCHHIO KHCJOPO- 
Ja Ha NaTHHe NpeAWECTBYIOT CAOMKHbIC NPOUCCChI OKHCIICHHA MOBEP X- 
HOCTH 3JIEKTpOa, MPHYEM HEKOTOPbIe AHHOHbI, HaNpHMep HOH ropa, 
MOLyT HelOcpeACTBEHHO BJIHATH Ha BEJINUHHY Mepevanp AKECHH A KHCIO- 


poga. 
343 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


B. A. Pottep u P. B. AmnonbcKasn? uccnenopasn Bblyqerenne 
KHCOpOMa Ha raiaqKon miaTuHe B O,! H. pacTBope CepHOH KHCJOTHI 
H NOKa3aJiv, YTO KOIPDULNeEHT Neped AOrapHMoM MJIOTHOCTH NoKa 


2 
HMe€eT 3HaveHHe, paBHoe a Ha 3TOM OCHOBaHHH aBTOpbl TIpH- 


XOAAT K BbIBOAY, YTO B JIMMHTHPYIOWeH cTaquu pa3spaya NpHHAuMaeT 
yuacTHe JIHIUb OHH 3JIEKTPOH. 

AnaslorMuHoe 3HaueHne KoOadullWeHTa HaksOHa JIA pacTBOpOB 
C€pHOH KHCIOTbI MOATBeEpxK aT TaHHble Apyrux aBTopos. IIpu stom 


2RT 
sHayeHne 6 = —~— coxpaHseTCH TakxKe JIA OUeCHb pa3z6aB/eHHbIX 


leJIOUHbIX pacTBOpoB. Hanporues, c NoBpilueHHem pH pactsopa Koadipu- 
WHeEHT HakKJIOHa YMeHbilaetca. B pacTBopax cepHOH KHCJIOTbI Mepena- 
HpAQKeEHHE HE 3aBHCHT OT pH, a B pacTBopax eAKoro HaTpa TepeHa- 
Np AKEHHE YMCHbIUaeTCA NO Mepe YBeEHYCHHA KOHUEHTpallHH Wenoun’. 

O6cTosTesIbHOe HCCIEAOBAHHE Mpolecca aHOAHOrO BbIAeMeCHHA KHC- 
Jopowa Ha WwiaTHHe mpHHasnexuT H. A. Pegotosy®. B sto paborte 
AaeTCH TakKe NOApOOHbIN KPUTHYeCKUH pa3s6op AaHHbIX JPyrHux aBTo- 
pos. H. A. ®egorosw noka3aq, TO BeMMYHHAa NepenanpsxKeHHA H 
HaGJHOMeCHHbIe 3HAYEHHA KOSPPHUMEHTA HAKJOHA CHJIbHO 34BHCAT OT 
CTeNeCHH TMIpe€ABapHTeJIbHOTO OKHCJICHHA SIeKTpona. EctTecTBeHHo, 
UTO 3TO OOCTOATEbCTBO B GObUIOH CTEHeCHH 3aTPYAHACT HCTOMKOBa- 
HHE€ HMeCIOWMNXCH SKCNECPHMeCHTAJIbHbIX JAHHbIX. 

B. HW. Becenosckui u B. VW. Tuus6ypr!? yxa3sanu Ha BO3MOX- 
HOCTb 3aKJIIOUCHHH O MeCX@HH3Me AHOAHOrO BbIAeeCHHA KUCIOPORa 
Ha OCHOBaHHH HCCIe€ROBaHHA (OTOSIEKTPOXHMHYeCKOFO APOTeKaHHA 
npouecca. [Ip 3TOM aBTOpbI NMOKa3biBaloT, 4TO B I! H. pacTBoOpe cep- 
HOM KHCJIOTbI CKOPOCTb BbIAeNICHHA KHCIOpOMa JIMMHTHpyeTCA Ha 
CBHHIUE CTaqHeH IEKTPOXHMHYECKOLO paspsAya, a Ha WwaTHHeE—OHOH 
H3 TIIPOMEKYTOUHBIX BICKTPOAHbIX peakuH. H. A. PenoToB®  BpI- 
ABHTaeT BO3MOKHOE MpPeANOJOKEHHE O TOM, UTO BbIZeeHHe KHCIOpONa 
Ha WWJIaTHHE JIMMHTHPyeTCA B3aHMOJCHCTBHEM ATOMOB KHCJIOposa, 
oOpa3youlHxXcA IPH pa3psaye, C KHCJOPOAHbIMH ATOMaMH, HaXo- 
AAWLMMHCA B OKHCHOM culoe. 

IIpwH ocuussorpapuyeckux u3mMepenuax Ll. UW. Sanxuna u 
b. B. Opunepat! 6pi0 o6HapyxXeHO TOpMO3sAuee WelicTBHe OKHCHOrO 
CHOH Ha NPOWeCC SEKTPOXHMHYECKOLO BbIAeICHHA KHCMOposa. On- 
HaKO 9TO JeHcTBHe OBICTPO yMeHbUIaeTCH, HAaYHHAaA C MepBbIX MrHO- 
BCHHH CyUeCTBOBAaHHA OKHCa HW TO Mepe ero CTapeHua H Wepepox- 
CHUA, B pe3ysIbTaTe KOTOPOTO MOBePXHOCTHbIH OKHCe MOCTeneHHoO 
NpHOIHWKaeTCA TO CBOHM CBOLCTBaM K (a3OBoMy. 

A. J]. O6pyyesa!? oTMeyaeT, 4TO B Mpomecce OKHCAeHHA WaTH- 
Hbl, HapsaAy C KHCHOPOAOM Ha NMOBEPXHOCTH, MOXKHO OOHAPyKUTb 
TaKKe H KHCJOPOA, NPOHHKUWIHU B rilyOb MeTawJuia. 

IIpu agcop6uuu KuCOposa Ha NOBepxXHOCTH WMaTHHb clelyer 
YUHTHIBATb BJIHAHWHE TOCTOPOHHHX @HHOHOB. Tak, Halipumep, mo 
u3mMepeHuaM Bb. B. Opuiepal® won xsopa mpenatrcTByeT ajcop6- 
WHH KHCNOposqa Ha nwaTuue. 
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B. H. Hecreposa uv A. H. PpymkuH'* ~=yKa3blBaloT, TO alcop6- 
IMA KHCMIOpoOga Ha WwaTHHe MpeACTaBAeT MEICHHO MpoTek aroun 
mpowecc. OAHOBPeMeHHO MpPOHCXOAKT NOCTeNeHHOe YBeHYEHHE Mpor- 
HOCTH CBA3H alcopOupoBaHnHoro KucNOpoga. [1p 3TOM NOBEPpXHOCTb 
91eKTpoa He MOXKET MpHATH B paBHOBeCcHe C ra3s000pa3HbIM KUCOPO- 
OM HM, Kak CwleacTBHe 3TOTO, HE MOKET YCTAHOBHTbCA PaBHOBCCHbIH 
NOTeHLHaN KHCNOpOAHOTO deKTpoga. CreqyeT TakxKe OTMETHTb, UTO 
IIPOUHOCTh CBA3H KHCAOPOa C MaTHHOH BOSpacTaeT C NOBbILNeHHEM 
TemleparTyPpbl. 

T. B. Kannw u P. X. Bypmtetn! '© '7 npaxoaaT K BbIBO,Y, 
UTO TIPH OKHCACHHH TWaTHHbl 3HAaYHTebHOe KOJIMYECTBO KHCTOpPOMa 
nippHukaet B rmyOb MeTasa, OCOGeHHO Ip BbICOKHX TeMIepaTypax. 
B To xe Bpema Audby3na KuCTOposa H3 TIyYOOKHX COeB MeTAaJJa 
K TIOBEPXHOCTH MPOWCXOAUT BeCbMa MeAIeHHO. Tak2Ke MeJWICHHO TIpO- 
HCXOAUT YAaseHve MOTOULEHHOrO KHCROpOfa MOcpeACTBOM KaTOAHOH 
o6pa6oTKH 97eKTpOa. 

CneyeT OTMETHTb, YTO Apyrve aHOAHbIe MaTepHaJbl C BbICOKHM 
KHCAOPOAHBIM TepenanpsxKeHHEM—3ONOTO, Malaqui, YrOoNb—awT 
eure Gosee CHOMKHY!O KAPTHHY AHOAHOH NOMAPH3alHH, YeM MW1aTHHa. 
TlopuquMoMy, YNOMAHYTOe BbIMe BIHAHHE MOBEPXHOCTHBIX OKHCJIOB 
TlepeMeHHOrO COCTaBa Ha MpoTekaHwe aHOAHOTO Mpolecca HW oNnpese- 
JIA€T TPYAHOCTH, CBA3AHHbIC C HCCEQOBAaHHeEM AHOMHOTO BbIACMeCHHA 
KHCOposa Ha MeTasiaxX C BbICOKHM KHCJOPOAHbIM TepeHallp AxKE- 
HHeM. 

Tlpoanamu3HpoBaB HMeIOULHeCH MaHHble, a TakKKE pe3y/bTAaTbl 
COOCTBEHHbIX ONBITOB 110 @aHOAHOMY BbIAeJIeHHIO KHCMOpOAa Ha IMla- 
THHE H 30J10Te, Mbl IIPHIIWIH K BbIBOAY, UTO NPOWecc BbIACCHHA KHCJO- 
poxa SGouee WenecooOpa3sHo HCCIeOBaTb B MepBylo OvepeAb Ha METAMI- 
aX C HH3KHM KHCJIOPOAHbIM MepeHallp AKCHHEM. 

Oco6eHHO Lemecoo6pa3HbIM Ka3aslOCb HCCJIEQOBaHHe KHCAOPOMHO- 
ro NepeHalipsoKeHHA Ha HHKese B ULEIOUHbIX PpaCTBOpaXx, MOCKOJbKY 
HHK@Jb B KAUeCTBE AHOMA B LWLEJIOUN OTIHYACTCA HH3KHM KHCJIOPOAHbIM 
NepeHalipsKeHHeM H B TO K€ BPEMA BbICOKOH KOppO3HOHHOH ycTOH- 
YMBOCTbIO. 

AHOAHAad NOMAPH3ZALHA HHKEAA B UWLCOUHBIX pacTBopaXx Oblia HC- 
cneqoBaHa pxyomM aBtTopos* !8.'% OyqHako 3TH HCCeOBaHHA HO- 
CHJIM CKOpee Ka¥eCTBEHHbIN XapakTep HM He MpHBeH K YCTAHOBJICHHIO 
KaKOH-H60 OO6OCHOBAHHOH KHHETHYeECKOH CXEMbI BbIJeJIEHHA KHCJIO- 
pola. * 

TlosTomy Mbl NpesNpHHAH CHeWWabHOe HCCMeAOBAHHE BOMpoca 
06 €aHOAHOM BbIJeICHHH KHCIOpOda Ha HHKEeJe B ULEJIOUHbIX pacTBOPax. 
Kpatkoe H31I0%KeHHe STHX HCCeEFOBaAHHH, a TaK%Ke M€XaHH3M IIpo- 
uecca, NpewoxKeHHbIi Ha OCHOBaHHH MOJIYYeCHHbIX JaHHbIX, Ob 
HaMH BHepBbe ONYOHKOBAaHbI B 1949 r.% 21, 

OnpiTbl 10 aHOAHOMY BbiJeneHuIO KHCIOposa Ha HHKewe Obl 
MIpOBeAeHbI B pacTBOpaX eAKOFO Ka Pa3JIMYHOH KOHMWEHTpPallMH, OT 
0,01 H. go 5 H. npu Temmepatype 20, 80 u 95°. TlonyyeHHpie WaHHble 
MOXKHO MpeACTaBHTb B BHe ypaBHeHHA, BbIPaxKaloulero SKCIEPHMEH- 
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TaJI BHO HaHJeHHyt0 SaABHCHMOCTb NOTeCHWWalla IIEKTPOAa OT TVJIOT- 
HOCTH TOKa H OT KOHUWeCHTPpalHH Weston: 


RT RT / 
? = const + 0,70 =~ Ini — 1,74 += In(OH’) (1) 


ITO ypaBHeHHe OKa3asl0Cb CNpPaBeAIMBbIM B UHCTbIX pacTBopax 
BIWIOTh JO MVIOTHOCTeH TOoKa NopsgzAKa 0,01—0,05 a/cm?. 

KpHBble aHosHOH NOMAPH3aWHH, a TAaKKE KPHBbIe aHOAHOTO 3a- 
PAKCHHA MIA HUKEIA B WemOuK MpH 80° B aTMocdepe Bogopoga, No- 
Ka3aJIH, UTO N€PBOHAYaJIbHbIM MPOWMeCCOM ABJIACTCA HOHH3AILHA BO- 
Aopoga. IIpu 3Havenun noTenyuana +0,18 @ B 5 H. pactBope u 
0,07 6B 0,1 H. pacrBope uletoun HayHHaeTCA Mpouecc oKHCMeHHA 
HHKeA HW OOpasoBanHa Ni(OH),. JlefictButenbuo, IA weno4yHOro 
pacTBopa PpaBHOBeCHBIN MoTeHiwan Ni—Ni(OH), npotuB Bogopos- 
HOrO 3I€KTPOAa B TOM Ke pacTBope paBeH +0,15 6, 4TO ZOCTaTOUHO 
O1H3KO K YK&a3aHHbIM BDBILIe BeIMuHHaM2. 

Iipw qanbHehwelt nNomapu3zauun Nmpoucxog_uT okHcmeHHe Ni(OH), 
Ao Ni,O3, H NOTeHLMad 31eEKTpoda NepexoguT B OGMacTb Gomee BICO- 
KHX 3HaveHHH, BIOTh JO -+1,346B5H.u+1,4le BOI H. pacTBope 
ULEIOUH, MOCMe Yero Ha4YMHaeTCA BbIAeMeHHe KHCMOposa. Crenyer 
OTMETHTb, YTO NOTEHWHaT paBHoBecHa Ni(OH),—Ni,O, Ha HHKee B 
Ul€OUH MPOTHB BOMOPOAHOFO 3eKTPOfla B TOM Ke pacTBOpe COCTAB- 
aaet --1,37 68, uTo BecbMa 61H3KO K YKa3@HHbIM BbILe BEMMUHHAM. 

Takum o6pa30M, aHOfHoe BbI-eIeHHe KHCOpoqa Ha HUKele B 
WLENOYH NPOHCXOAHT Ha MOBeEPXHOCTH OKHCJIa, BeCbMa OJIM3KOrO TO 
cocTaBy K Ni,Os. 

Ilepexoaqum Kk Goulee feTaIbHOMy paccMOTpeHHIO ypaBHeHHA 
(1) H BO3MOx%KHOMY OObACHEHHIO 9TOTO ypaBHeHHaA. 

MeXaHu3M BbIJeJIeHHA KHCHOpOAa B LEOUHOM pacTBOpe MoxKeT 
ObITb T1peACTaBIeH B BHAe ceAyIOuleH CXeMBbI, TpeqycMaTpHBatolelt | 
yuacTHe ajcopOupoBaHHoro pafuKasla rHA~poKcua: 


OH’ — e — OH 
OH + OH’ — H,O + 0’ 
O’—e—O 


HctokoBanue ypaBHenun (1), nomyueHHoro 39KCNEPHMEHTAJI bHbIM 
NYTEM JIA HCOOMbUIHX MVIOTHOCTeli TOKa, ObIIO AOCTHTHYTO Np JO- 
MYULCHHH, YTO MMHTHPYIOWleH ABIAeCTCA BTOpan 3IeKTPOXHMHYeCKaA 
cTawWA Mpowecca, T. e. pa3spxAy KHCIOpOAHDIX HOHOB O’—e->O. 
IipH 3TOM nocne BHINOMHEHMA BCeX HEOOXOAHMBIX pacueTosB nowy- 
4YaeM CJICTYIONee YPaBHEHHe AIA NOTeHWMaIa 31eKTpOMa: 


2 RT 4 RT 


Y = const + —- + Ini—-- = In[OH’| (2) 
HJIH, 4TO TO Ke Camoe: 
¢ = const + 0,675 Ini—1,33 47 infOH'] (2a) 
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JloctaTouHO O7H3KOe coBnageHHe TeopeTH4YeCKOrO ypaBHeHHA 
(2a) HW 3KCNEPHMeHTaAJIbHOrO ypaBHeHHaA (1) NOATBepxKAalwWT NpaBHib- 
HOCTb CJe@aHHOTO NpesAnosomeHHA. HekoTopoe pacxoxAeHHe 3akJ10- 
yaeTCH B TOM, 4TO B ypaBHeHHu (1) KosddpuluenT nepeg In [OH’] 
paBeH 1,74, a B ypaBHeHuu (2a) OH paBeH 1,33. OTO HeOoNbUIOe pac- 
XOMKJCHHE MOKHO OObACHHTH Tpoule BCerO BJIMAHHEM KOHILEHTpallHn 
THAPOKCHJIbHbIX HOHOB Ha KaTaJIMTHYeCKHE CBOHCTBA MOBep XHOCTHO- 
ro oKHcsla HHuKeIA. JleicTBHTeIbHO, NOAOGHOe BJIHMAHHE MOTO ObI 
BbI3BaTb HEKOTOPOe HEMNOCTOAHCTBO B BeIHUHHE const B ypaBHeHHAX 
{2) u (2a) 4H NpOABHTbCA B BHC KaxKyULlerocA H3MCHEHHA KOIPDULHeH- 
Ta llepea 10rapHMoM KOHUeHTpalun THAPOKCHJIbHbIX HOHOB. 

I]peacTaBseHHe O TOM, 4TO MOBepXHOCTHbIM OKHCes HHKeA He 
H3MeCHAeCTCA NOU BMAHHEM OOpa3ylouleroca MpH paspagsze aTOMapHoro 
KUCOposa, ABJIAETCA MasIO BeposTHbIM. TlosTOMy MO*KHO CeNaTb 
as bHenuee NpeANOMOMKeHHE O TOM, UTO Pa3sPpAKAIOWIHHCA HOH KHCJIO- 
pofla pearupyeT C MOBepXHOCTHbIM OKHCJIOM, Ha KOTOPOM IIpoHucxo- 
AUT pa3spxaa, Halpumep, mo cxeme 


NiO, + OQ’ —e-— Ni,O, 


H 4TO BCA 3Ta CYMMAPHaw CTAQHA UW ABJIACTCA 3AMECAJICHHOM CTaqHeH 
aHOAHOro npouecca. Pacnag OKHCa BbICWUeH BaJICHTHOCTH JOJDKEH IPH 
3TOM TIPHBOAHTb K ObICTPO YCTaHaBJIHBalOlueMyCHA paBHOBecHio. Ta- 
KOe NpeANoOoOxKeHHe OblO HAMH BbICKa3aHO AONOMHHTebHO B OHO 
H3 Mocuexzywolulux padoT** Hu pa3BHTO Oomee NOApoOOHO Bnocey- 
CTBHH”. 

OTMeTHM, TO, COTIaCHO 3KCIe€PHMeHTaJIbHbIM JaHHbIM T. HM. Bo- 
pHCOBOH”®, BbIMeeHHe KHCOpOMa Ha HHKeJe B ULeOUH MpOHCXo- 
AUT OMHOBPeMeEHHO C OKHCJICHHEM HHKeeBOrO JBJIEKTPOMa H, TAKHM 
o06pa30M, CBA3aHO C OOpa30BaHHeM H pacajOM BbICIUHX KHCJOpOl- 
HbIX COCAHHEHHH. 

BpicKa3aHHoe JONOJHHTeEMbHOe MpesANOMORKeHHeE CPOPMAaJIbHO HH- 
yero HE JOJDKHO H3MCHHTb B PpaCCMOTPeHHOH BbILWe KHHETHYeCKOH 
cxeme. OTHUHE OT H3BECTHOH CxeMbI DepcTepa*® pH 3TOM 3aKsM1OUaeT- 
CA B TOM, 4TO CKOPOCTb Mpowecca onpesenaeTca He pacnajoM, a oOpa- 
30BaHHeM BbICIIero OKHCa HW UTO 3TO OOPasOBaHHe CBA3AHO C IJIEKTPO- 
XHMHYCCKHM pa3pANOM HOHA KHCOpoda. Han6ovree xe cyllecTBeH- 
Hoe OTJHUHeE 3akIOUaeTCA B TOM, 4TO NpeAOwKeCHHaAH HAaMH CxXemMa 
MpelycCMaTpHBaeT TpoMexkyTouHoOe yuacTHe KHCOpOscosep Kalu x 
payukKaoB B OOWeM Mpomecce aHOZHOTO BbIZeEeHHA KUCOpOsa. 

Ha nepBblii B3ray] MOKeT MOKa3aTbCA YAHBHTeCMbHbIM TO OOCTOS- 
TEJIbCTBO, UTO HOH O’ pa3spaxKaeTCH MeVJICHHEe, YEM OTHOCHTEJIbHO 
Goee ycToHunBbIi HOH OH’. 9To O6cTOATebCTBO CeLyeT OObACHHTb 
BJIMAHHEM TOBEPXHOCTH 3JIEKTpOAa H Pa3JIHYHEM B TpPpOYHOCTH a/- 
COPOLHOHHOH CBA3H OO}OHX HOHOB. 

OTMeTHM, 4TO B HauIHX OMbITAaX MO 4HOAHOMY BbIAeCHHIO KHCJIO- 
pofa Ha HHKele NpH Gomee BbICOKHX MMOTHOCTAX TOKA HaOMOasOcb 
OTKJIOH@HHE OT BbIBeEJeHHbIX B ITOH PiaBe YpaBHeHHH AJA NOTeHWHasa 
9N€KTPOMa, MPHYEM HAaKJIOH KPHBbIX HaYHHAM YBeAMYHBATECA. 
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Ilocne ony6INKOBaHHA TpesmomweHHOH HAMH KHHETHYeCKOH Cxe- 
Mbi AHOAHOTO BbIZeJICHHA KHCNOPOa Ha HUKEJe B HIEOUH NOABHAHCb 
HOBbIe paOOTbl, MOCBALLEHHbIE JTOMY %*e BoMpocy. 

B. H. ®ucefickuli uy A. WU. Typpan?? ucceqopasu Bplqenenne 
KHCJlOpOa Ha HHKeE B ULEIOUH BITNOTb JO OOJbLUAX NAOTHOCTeH To- 
ka (0,3 a/cm?). OHH B OCHOBHOM TIOATBEPAHJIM O6HAapyxKeHHbIe HaMH 
IPH HeOOJbWIHX MVOTHOCTAX TOKa 3HayeHHA KoOIpPpuUneHTa Neper 
AOraPHMOM IJIOTHOCTH TOKa H MPHHHMAIOT, 4TO B ITOH OG6mACTH MH- 
MHTHPYIOULHM ABJIACTCA HE MpOWecc pa3slO*KeHHA MepeKHCH HHKeIA, 
Kak Mojlaram Depcrep, a powecc ee O6pa30BaHHA. 

ITH HCCeMOBAaTeIH NOLPOOHO OCTaHaBAHBAaOTCA Ha BOMpoce 3Ha- 
YHTeEJIBHOTO YBeIHYeCHHA KOSpPPnUHeHTa Nepey MorapHpMoM MJOT- 


, B OOMacTH BbI- 





HOCTH TOKa, IPHOMH3HTeIbHO AO 3HaueHHA = 
COKHX IJIOTHOCT€M TOKa H NPHHHMAIOT, 4TO B STON OOMACTH JIMMHTH- 
PYIOWLHM MPOUeCCOM ABJIACTCH Pa3pAL THAPOKCHJIbHbIX HOHOB. YKa- 
SaHHbIeC ABTOPbI NPHHHMAIOT, YTO H3MCHECHHE KHHETHYCCKHX CBOHCTB 
INe€KTPOMa B Pa3JIMYHbIX OOAaCTAHX CBA3AHO C YBeJIHYeHHeM CTeMeHH 
Cro NOKPbITHA BbICLUHM OKHCJIOM HHK@JIA MO Mepe YBeJHYeCHHA MIOT- 
HOCTH TOKAa. 

B pa6ote JI. M. Eaunoti?8 takxe 6pblWIO0 uCCHeMOBaHO aHod- 
HOe€ BbIAeNeHHE KHCOpORa Ha HHKewTe B WeTO"H. CormacHo JaHHbIM 
3TOH padoTb! KoapPuuUveHT Nepex MOTapHqMoM MAOTHOCTH TOKa NpH 
NJIOTHOCTAX TOKa JO 3-10~-3 a/cm? umeeT 3HayeHne b = 0,033— 
0,042, 4TO yROBeTBOPHTeIbHO CoracyeTca C HaluHMH JaHHbIMH. | 
Jlisn Oonee BbICOKHX MoTHOCTell ToKa JI. M. Ennua gaet 3HaueHue | 
Kosmpmunneuta b = 0,094—0, 104. | 

Ha oCHOBaHHH AaHHbIxX No u3MepeHuto emkocTu JI. M. Enuna mpu- 
XOAMT K BbIBOJY, 4TO BbIAeIeHHE KHCMOpONa Ha HHKeJIe€ CBA3AHO C 
Aa bHeEnWIHM OKHCeHHeM Ni,O, fo Ni,O, uu po Ni,O,(O). 

CoracHo NpeACTaBsJeHHSM, H3J1IOX2KeHHbIM B padote JI. M. Ennuoii, 
MpOuecc BbIAeICHHA KHCOPOJa MPOWCXOAHT B Be CTaHH: 

1. Oxucnenue Ni,O. no ypaBHenuio 


| I -saeey l 
57 NieOy + OH’ —e — ay N1,Q, + oa H,O 
2. Pacnag Ni,O, mo ypaBHeHnto 


Ni,O, > Ni,O, + +0, 


IIpu sToM npeAnowvaraetTca, YTO MPH HeEGOJbIUHX IJOTHOCTAX TO- 
Ka JIMMHTHpyIOlleH ABJAeTCA CKOpocTb pacnaga Ni,O,. [lo mepe 
BO3PpaCTaHHA NOTeHLMaa BICEKTPOJa IJIOTHOCTb TOKa, a CJIEMOBATeJIb- 
HO, H CKOPOCTb paciiawa ABYOKHCH HHKe@JIA BO3PaCTaeT WH, HAKOHEL, 
CTAHOBHTCA OoubuIe, YEM CKOPOCTb ee OOpa30BaHHA. T]osTOMY MIpH BbI- 
COKHX MJIOTHOCTAX TOKa JIMMHTHPYlolleH CTAHOBHTCA TepBaxw cTaqua 
npouecca, T. €. paspA THAPOKCHJIbHbIX HOHOB WH OOpa30BaHHe BbIC- 
wero OKHCla HHKeJIA. 
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Ha ocHopanuH cxempl Jl. M. Ennyoit, npH HeOOJbIUHX MIOTHOCTAX 
TOKa CIpaBeJIMBbIM ABJIACTCA ypaBHeHHe 
RIG: RT aoeag 
o = = Ini——— H 
const + -5; Ind ; In }OH’] (3) 
\ 

CaehyeT OTMETHTb, 4TO ypaBHeHHve (3) CpaBHHTeNbHO He3HaUH- 
T@IbHO OTMHYAETCA OT ypaBHeHHA (2), BbITeKalOUero M3 MpelO*KeH- 
HOM HAMH KHHETHYeCKOH CXeMbI Mpormecca. 

KoscbbunnenT nepey orapHdMoM MOTHOCTH TOKa MO Hale Cxe- 


—y ° pT. a Mo cxeme JI. M. Ennuoft on paper > a 
OG6e 9TH BeEAHUMHbI ONUN3KH Apyr K Apyry UW MOcTaTOUHO COrMacyloTca 
C HMCIOU[MMHCA OMbITHDIMH JaHHbIMH. PacxowKAeHHe B 3aBHCHMOCTH 
NOTeHWHaa OT KOHICHTPalHH FHAPOKCHJIbHbIX HMOHOB TaK?Ke He- 
BeJIHKO H, BepOATHO, OOYCOBIeHO pa3JIHYHeM B MIPpHMeCHEHHOH 3KC- 
M€pHMeHTaIbHOH MeToquKe. B padote JI. M. Enunou, a Takxe B 
nocsenyrouel padote JI. M. Enunont, T. WH. Bopucopok u LU. HW. San- 
KHHA2®  CHATHIO MOJIAPH3aAWMOHHOH KpPHBOH mpefuiecTBOBaJia 
o6pa6oTKa a7eKTpogqa B TeveHHe TIpHMepHO 2 YaC. AHOJHBIM TOKOM 
BbICOKOH MOTHOCTH, paBHOH 0,1 a/cm?, Torqa KaK B Hallux ONbITaXx 
noqoOHad MmpesBapuTestbHad oOOpaOoTKa 3JeKTpOa OTCYTCTBOBAaIA, 
a TIPHMeHABUIHeECA pH paOoTe MOTHOCTH TOKa ObIIH OTHOCHTeEbHO 
HeBeHKH. BepoxTHO, B 3TOM CuJly¥ae TaKKe CKa3biBaJlaCb 3aBHCH- 
MOCTb KaTaJIMTHYECKHX CBOHCTB 3JIEKTpOAa OT COCTOAHHA NOKPbIBAalo- 
mero ero MOBepXHOCTHOrO OKHCUJAa. 

HeckoJIbKO HH)K€ HAMM OMHCbIBaIOTCA OMbITbI NO BbIJeIeEHHIO KHC- 
NOpofa Ha HUKEe B LULE1OUN; OMbITbI MpOBeAeCHbI B OCOObIX YCOBHAX, 
nofOOpaHHbIx Tak, 4TOOL! H30eKAaTD OOPa3sOBaHHA BbICLWUHX OKHCJIOB 
HHKe@JIA Ha 3IeEKTPOe. DTH OMBbITLI ABJIAIOTCA JOBOJOM B MOJb3y TaKOH 
CX@€MbI, B KOTOPOH MpOMeKYTOYHBIM KUCJOPOACOAepKalluM pajHKa- 
JlaM OTBOAHTCA OCHOBHAaA, @ BBICIUHM OKHCJI€M HUKEJIA—TOJIbKO 
BTOPOCTeNeHHAad POUb B Ipowecce BbIMeeCHHA KUCMOpOa. 

TM. JI. Jlykopues uccmeqoBas aHOAHOe BbIAeeHHe KHCMOpoa Ha 
HHKe€JCBOM WH Ha OKHCHO-HUKeIeBOM QJIEKTpOAax B WeOUN MpH pas3- 
JMUHBIX 3HAYCHHAX IWIOTHOCTH TOKAa HM pa3JIHUHbIX CTENe€HAX OKHCIe- 
Hua aleKTpofa®™® *!, Ha raaqKOM HHKeJeBOM 3ICEKTpOMe MpH He- 
6oNbWOH MAOCTHOCTH TOKa KoapPPuNNeHT Mepex sorapuHcpMoM MJ0T- 
HOCTH TOKa MpHHMMaeT 3Ha4eHHA B Mpesentax 0,034—0,042, uTo Ha- 
XOJHTCA B XOPOLI€M COOTBETCTBHH C HalllMMH 39KCNePpHMeHTAJIbHbIMH 
nauHpimH. II. J. Jlykopiles nNoxTBepxKAaeT MPHHATYIO HaMH CXeMV 
AHOAHOrO BbIeIeHHA KHCMOposa Ha HHKele Mpv HeOObIUIMX MAOT- 
HOCTAX TOKA, COrlaCHO KOTOPOH JIMMHTHPYIOWleH ABIAeCTCH CTaqHA 
mepexola K aHOAy BTOpOro 3AeKTPOHa H3 YACMIAa ABYX 3QeEKTPOHOB, 
yUaCTBYIOWHX B Ipowecce OOpa3s0BaHiA aTOMa KHCJOpOsa. 

Cornacuo ll. JI. JivKkopuepy, 10 Mepe yBeJIHYeHHA CTeEMeHH OKHCIE- 
HHA 3eKTpoa JIMMUTHpyloulad CTaqua mpouecca MenseTcH. Ha 
(OJIHOCTbIO 3APSKEHHOM OKHCHO-HHKeJIEBOM 3JIeKTpofe H Ha Tay- 
KOM HHKeAeBOM 31EKTpOAe NpH GOsbUIMX NMAOTHOCTAX TOKa JIMMH- 
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THPYtOuleH ABAeCTCH NepBad 3IeKTPOXHMMYeCKad CTaNHA npowecca, 
T. ©. PaspAy THAPOKCHJbHBIX HOHOB. B 9sTOM CayYae NOTeHUMas 9NeK- 
Tpola onpefersetca ypaBHennem 


6 = const + idl ni— =" In (OH (4) 


Takum o6pa30m, H3MeHeHHe CocTaBa H CBOTICTB MOBEp XHOCTHOTO 
OKHCla OOYCIOBJIHBaeT TakKKe WH H3MeHeHHe JIMMHTHPyIOWlen CTaqHH 
MpOTeKaoulero 3I€KTPOAHOTO Mporecca. 

CreqOBao NpOBepHTh yCTaHOBJeHHbI BbILE JIA WeTOUHBIX pac- 
TBOPOB ME€X@HH3M A@HOJHOrO BbIAeNIeHHA KHCOpowa Ha HMKese TaK- 
KE HHA APYPHX MeTaJIMax C HA3KHM KHCJOPOAHbIM TepenalipsxKeHHeM. 

Ilo aekTpoxumMuyecKHM CROfcTBAaM OnMKalilHM aHanoroM Hu- 
KeIA ABIAeTCA KOOaIbT. B aHTepaType omHcaHo noBeqeHHe KObanb- 
TOBOTO a4HOfa B IWENOUHBIX pacTBOpax'*, HO 9TH OMBbITbI He NpHBeIH 
K yCTaHOBJICHHIO MEX4HH3Ma BbIJeIeHHA KHCOpona. O6obuleHHe aneK- 
TPOXHMHYECKHX CBOHCTB KOOabTOBOrO aieKTpoya Jan A. M. Myp- 
Ta3aeB??, 7 

OMbITbI 110 AHOAHOMY BbIJeeHHIO KHCJIOpOfa Ha KOOaNbTe Obwin 
HaMH MpoBeleHbt CopmecTHo c JI. TI. Antonopot®® 8B pactBopax 
KaJIHeBOH IMeOUN pasIHYHOH KOHUeHTpanHn mpu 20 u 80°. 

IlepexoquM K ONHCaHHIO NOWyYeHHBIX pesyAbTATOB. 

OTHuHe KOOaIbTa OT HHKEA 3aKsIOUAeTCH B TOM, UTO B cayyae 
KOOaJIbTa MaCCHBaLHA HACTyMaeT pH Gonee BHICOKHX 3HAYeHHAX TOT- 
HOCTH TOKa, IIPH MaJIOH NJIOTHOCTH TOKAa KOOabT OKa3bIBaeTCA He- 
YCTOHYMBbIM, B OCOOeHHOCTH pH BbICOKHX KOHUCHTpaunAXx WesO4H. 

Tip 3sHayeHHAx MIOTHOCTH Toxa, COOTBETCTBYIOUINX BbIJee€HHIO 
KHCJIOpowa, NOBeeHHe KOOAIbTa aHAaOFHYHO NOBeEACHHIO HUKeIA, 
TlonyyeHHble SKCHepHMeHTabHbIe aHHbIe MOKHO Mpe€ACTaBHTb B 
BHAe CeAyIOulerO yPaBHEHHA JWIA NOTeHUMaa 3eKTpPONa: 


e = const + 0,68 27 Inj— 1,707 injon’} (5) 


ITO ypaBHeHHe BeCbMa 6H3KO m0 CBO€EMy BHAY K OMnNHCaH- 
HOMY BBILI€ SKCNEPHMEHTaAIbHOMy ypaBHeHHio (1) Aa HuKeng, 

CormacHo ocluHAorpaduyeckHM H3MepeHHAM KOOaIbT IIpH aHol- 
HOH NOJAPH3alHH B UeIOYHOM pacTBope AaeT TpH CTeNe€HH OKHCeHHA: 
CoO, Co,O, u CoO,. pu atom nepexoy Co,0, B CoO, mpezmectayer 
Hadasly BBbIAeeHHA KHCNOpoya®®, Utro Ke KacaeTCH KHHETHKH 
CamMoro Tipolecca, TO aHaJIOrHA B BbINeIeHHH KHCOpORa Ha KOOambTe 
H HHKele, 1O KpaHHeH Mepe mpv HeOombUINX MOTHOCTAX TOKa, AB- 
JH€TCH BECbMa rsty6oKoH. 

TloBHuMOMy, MexaHH3M Mpouecca BEIeneHHA KHCIOpoya, ycta- 
HOBJICHHBIM BBILUE JJId HHKe@IA B WeOUH, MOXKeT ObITb pacnpoctpa- 
HEH TIpH HeOOJIbLIHX MIOTHOCTAX TOKa Tak»xKe H Ha KOOaJbT. 

CaelyeT OTMeTHTb, ITO yCTAHOBJIeHHBIM BbIUe LWIA HeOOMbUIHX 
NJOTHOCT€H TOKa M€X@HH3M BbINeIeHHA KHCOpoxa Ha HUKee B Ie- 
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AOUH COXpaHAeTCH TakKe H WIA CIWI@BOB HHKeJIA HW *Kee3a C BbICO- 
KHM COJepKaHHeM HHKewIA. 

OnpeyenenHe kosgd<pHuveHTa Nepex sOrapHdMoM [JOTHOCTH TOKa 
Ha NOJAPH3aWHOHHBIX KPHBbIX WIA CnwaBa c 46% HHKeIA B OOMACTH 
BbIeeHHA KHCMOpoNa B OH. HO,1 H. pacTBopax eAkoro kasiM MpH 
80° noKa3bIBaeT, 4TO 3HAYeHHE 3TOTO KOSPDHILHEHTa PaBHO OKOO 


T 
0,70 a SaBHCHMOCTbh TOTeHWHaNa OT sorapHdMa KOHIUeHTpa- 
WHH THAPOKCHJIbHbIX HOHOB, CYA 10 3THM ABYM KOHICHTpallHAM, 


ONH3Ka K BeHYUHHeE 1,70 O6e 3TH BeHYHHbI BeCbMa O6H3KH 





z 
K Te€M, KOTOpble Bbile ObIIH YyCTAaHOBJICHb! Np HeOOJbLIHX MOT- 
HOCTAX TOKa JWIA HHKe@IA H.KOOAaJIbTA. 


TlopuHqHMOMy, MIpH JOCTATOUHO BbICOKOM COJlepxKaHHH HHKeJIA B 
cape C Kee30M 3TOT CNaB mpHoOpetaeT pewmeTKy H CBOHCTBAa 
HHKedA. : 


IIpeycraBsisl0cb BeCbMa HHTepeCHbIM TIpPOBepHTb JaHHble, Movy- 
YeHHbIe JIA AHOMHOFO BbIAeNeCHHA KHCNOpOAa Ha HHKeNe WH KOOasIb- 
Te, TakxKe H AVIA *Kee3a. OnbiTbl MO aHOAHOK NOMApPH3allHH x*KeVe- 
3a B WEJIOUHDIX pacTBOpax ObIJIH HAMM MPOBeJeHbI COBMeCTHO C 
HM. A. Usapu*. 


ana @HOAHOTO BbIAeJICHHH KHCJIOPOAa Ha MEee3e B LWEeJIOUHbIX 
pacTBopax TIpH HeOOJIbIUHX MOTHOCTAX TOKA NOWYUaIOTCH 3HAYCHHA 


KOSMPHUNEHTAa Tepe MorapHdMoM IMWIOTHOCTH TOKa, BeCbMa 6.1M3- 
2 


3 F 
BEJIHYHHbI WIA BbIeICHHA KHCOpOa B WeNO“UH Ha YHCTOM Kee3e 
qaet JI. M. Ennna™*, a 2a BpiqeneHHaA KHCOpOosa Ha OKHCIE€HHOM 
*esleze—J1. B. Bantoxora*. 

K CoKaJICHHIO, CPpaBHHTeIbHO HeOOUbIIan OOaCTh KOHUECHTpaLHnt 
mesoun [0,025—0,56 u.], B KOTOpoH ameKTpogx octaBamca ycTohun- 
BbIM, HE MO3BOJHJIa ONPeeNHTb C AOCTATOUHOH CTeMeHbIO TOYHOCTH 
3ABHCHMOCTb MEKAY MOTCHLHAJIOM QICKTpOa H KOHUEHTPpallveH we- 
nou. TeM He MeHee O2MHAaKOBOe 3HAYeHHE KOS*PPHIUMEHTA HakJOHA 
NOJAPH3ZaWHOHHbIX KPHBbIX MWA Kee3a, HHKeMA H KOOaIbTAa NO3BO- 
JIA€T BbICKa3aTb MPeANOMORKeHHE, YTO MCXAHH3M BbIZeJeHHA KHCJOpO- 
fla Ha *Kesle3e B ULeEJIOUH HMeeT MHOrO OOmlero C M€XAHH3MOM Bbijee- 
HHA KHCIOpola B WeOUH Ha HHKewe HW KOOaDTE. 

Kak y>xe 6bIO yKa3aHO BBIlle, B AHTepaType Monroe Bpems roc- 
NOACTBOBaa TEOPHA Pepctepa*, CorsmacHO KOTOPOH BbIJeeHHe KHC- 
AOpOka MpPOWCXOAHT B pe3yJIbTare pacnafa BbICHIHX OKHCJIOB, o6- 
Ppa3yIOUMXCA Ha aHOe, MPHYeM MPHHHMAaOCb, 4TO NepeHalpsaxKe- 
HH€ CBA3aHO C MeJJICEHHOCTbIO 3TOTO pacnaa. 

B nmpotuBospec Teopun Pepctepa HaMH Brepsbie Oblia mpezoxKe- 
Ha HW KOJIHYeCTBEHHO OOOCHOBaHa HHaA TOUKAa s3peHHA7?%, Cornac- 
HO 9TOM TOUKeE 3peHHA OOpa30BaHHe BBICIUMX OKHCJIOB Ha aHone 
ABJIACTCA IIPOWe€CCOM BTOPHYHBbIM, OOYCJIOBJICHHbIM OKHCJISIOULHM 
€HCTBHEM AaTOMHOTO KHCNOpofa. O6s3aTenbHOH MmpoMexyTOUHOH 


KHe K BeNHUHHE b = . BecbMa OJIM3KHE 3HAYeHHA 9TOH 
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cTaqvel mp OOblgHOM A@HOJHOM BbIseeHHH KHCOpoda Mo mpeso- 
*%KCHHOH HAaMH CXeMe, He€3ABHCHMO OT MJOTHOCTH TOKa, ABAAeTCA 00- 
pasoBaHHe aCopOHpOBaHHbIX Ha MOBEPXHOCTH 3ICKTpofa pakHka- 
lop rHipokcuna. B 3ToM OGcTOATeIbCTBe 3aKIOUaeTCH HaHOosee 
CYHIECTBEHHOe OTJHYHE yKa3aHHOH CXe€MbI BbIAeeHHA KACNOpoMa OT 
HHbBIX KHHETHYCCKHX CXeM. 

CnehyeT OTMeTHTb, UTO TIpoMexkyTouHOe OOpasoBaHHe pafHKaJIOB 
rHApOKCHMa COCTABAAeT TakKe CyWleCTBEHHOe OTMHUHE MpeOKeH- 
HOH CX€MbI @HOAHOFO BbIAeICHHA KHCMOposa OT Mpowecca KaTOAHOrO 
ero pBoccTaHoBeHHa. JlelicTrBuTesbHo *. 37, 38.39, KaTOAHbIH Mporlecc 
KHCAOPOAHOTO 3eKTpowa Ha ONaropOAHbIX MeTaaX CBA3aH C 
BOCCTAHOBJICHHEM MOJIEKYJIAPHOrO KHCOpOa HW MpOMeKYTOUHBIM 
o6pa30BaHHeM pauKasloB NepruspoKcnsa. 

IIpeacTaBaaAoCh BECbMa HHTePeCHbIM HCCMCOBaATb AHOAHOE Bbl- 
fleneHue KHCIOpoOya He H3 THAPOKCHJIbHbIX HOHOB, a H3 NeprHyApoK- 
CHJIbHbIX HOHOB H TCM CaMbIM BOCIpPOH3BeCTH B OOpaTHOM TOpAAKe 
Mpouecc BOCCTaHOBJIeHHA MOJIeKyApHOrO KHCMOposa. Oco6oe 3Ha- 
YeHHE NOJOOHBIX OMbITOB 3aKIOUaeTCA, B UACTHOCTH, B TOM, YTO NOTEH- 
Has] PAaBHOBeECHA KHCMOpoa C HOHOM MepeKHCH BOMOPOa 3HAUHTEJIb- 
HO Hw>Ke, 4eM OOBIUHDIM paBHOBeCHbIH MOTeHILHal KHCAOpOAHOrO 
3NeKTpowa. TakumM o6pa30M BO3MO2%KHO OCYLICCTBHTb AHOJHOE BEI- 
feneHve KHCNOposa, HalilpHMep, Ha HHKeIeBOM 3uIeKTpOse pH Ta- 
KHX 3HaYeHHAX MOTeHWHala, Mp KOTOpbIX OOpasoBaHHe BbICLIAX 
OKHCJIOB HHKesIA eule He HMeeT MECTA. 

Takoe uccmeqoBaHHe aHOAHOTO BbI-,eeHHA KHCOpOfMa 3a CUET 
OKHCACHUA MeprHAPOKCHsI-HOHOB Ha HHKeseBOM 3JIeKTpose Obwio Ha- 
MH BbINOHeHO CoBMecTHo c JI. FT. AHToHOBOM*. OnbITbI IpOBOAHJIHNCb 
B paCTBOpaXx efKOrO KaJIM pa3IHYHOM KOHUCHTpauHH C oOaBKaMH 
nepeKHcH BOsOpona. 

BuauMoe BbI,eCHHe NY3bIPbKOB KHCOpOsa B IIpHCyTCTBHM Me- 
PEKHCH HAYHHaeTCH MPHMepHO IPH TeX Ke MAOTHOCTAX TOKA, YTO H B 
OTCYTCTBHE TlepeKHCH; OMHAKO MOTeHUHMa BbIMeCHHA B MepBOM CJy- 
yae IIpHMepHO Ha 0,6 6 MeHEe NOMOKUTECH, YM BO BTOPOM. Bpresre- 
HHe KHCMOposa uAeT NO OOmleH Cxeme 


HO, + OH’ — 2e — H,O +0, 


[IpopexeHHble OMbITb! MOKASbIBaIOT, YTO NpowecC OKHCJIEHHA Te- 
PeEKHCH BOMOPONa B ULEOUN CBA3AH C 3aMeTHDIM TlepeHalp s.KeHHEM, 
KOTOpoe, HampuMep, B Ciryuae | H. WeOUM MH IMOTHOCTH TOKa | pa/cm? 
ans 0,003 nu. nepexucn paBuo oKovlo 80 me wu Aa 0,03 H. Mepekucu— 
oxouo 110 me. 

B oOmacTH 3HavyeHHM NOTeHWHala AHOMHOFO OKHCJIECHHA MepeKH- 
cH Bosopoga nopaaKa +0,9 6 mpoTHB pacTBopa WeNOUK PaBHOH KOH- 
WeHTpalHM HHKeeBbIi aeKTpogx MoKppitT oKHCIOM Ni(OH).. B 93ToH 
o6lacTH MOTeHW Hala OOpasoBaHHe BBICIIHX OKHCJIOB HMKCJIA ABIACT- 
CH BeCbMa MaJIO BepOATHBIM. OOpa3opanne flare OOBIYHOTO OKMCWA 
Ni,O, HauwHaeTca mph Gomee BHICOKHX 3HAYEHHAX NOTEHIMaTa—OKO- 
no +1,37 6. 
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TIpopeleHHble OMbITb! MOATBEPKMaloT BbICKaSAaHHY!IO HaMH MbBICJIb 
O TOM, 4TO AHOAHOe BbIZeeHHe KHCMOPOLa NPHHUMNHAaIbHO He Tpe- 
Oyer OOA3aATENbHOTO HAIHYHA BBICLIHX OKHCIOB. OOpa3s0BaHHe 3THX 
OKHCJIOB ABJIA€TCH BTOPHUHbIM MpOWeCCOM, CBASAHHbIM C OKHCJIAIO- 
Wl4M jleHcTBHeM aTOMHOTO KHCHOpoxa. IIpwH okucneHuH nepeKHcH 
BOMOpOa KHCIOPOA BbIJeIAeTCA HENMOCpeACTBEHHO B MOJeKYJAPHOH 
(bopMe HW OKa3bIBaeT HA TOBEPXHOCTh 3eEKTpOa Topa3sqoO MeHee ak- 
THBHOe JeHCTBHE. 

B onsitax T. H. Bemunoti#!, BainoqHeHHbIX B Hae sa6opato- 
pHH, OblIO MOKa3aHO, UYTO AHOAHOe OKHCeHHE MepeKHCH BOOpOAa 
B WENO“ Ha cepeOpe npoTekaeT B HHTepBae 3HAYEHHH NMOTeHWHaa 
oT -+-0,9 go 1,0 6. IIpu 3Tom noBepxHoctTb cepeOpa cBo6osHa OT Ka- 
KHX-JIHKOO (basoBbix OKHCIOB. TlepBpii dba3oBbiH oKHCen CepeOpa Ag,O 
oOpa3yeTca pH Oosee BbBICOKOM 3HAaYeCHHH MOTeCHWHala—OKOJIO 
-+-1,16 e. 

M3 3THX OMBITOB CJleqyeT, UTO AHOAHOE BbIZeeHHE MOJIEKYAPHO- 
rO KHCAOpoOfa BO3MOKHO Jake Ha MeTAJINHYUeCKON MOBEPXHOCTH, CBO- 
OOMHOH OT (a3sOBbIX OKHCJIOB. 

Takum o6pa30M, AIX aHOHOTO BbIZeIeHHA KHCAIOpOa MpHHUH- 
MHaIbHO HeEOOXOAHMO HAaJIHUNe JIMIIb aXCOPOMHOHHBIX, HO He (a3o- 
BbIX OKHCJIOB. 

Bomee [leTavIbHbIf pa3sO0p aHHbIX MO AHOAHOMY OKHCJIeHHIO me- 
peKHCH BOsOpOMa Ha HHKeNe NOKasal, YTO Mpowecc HAeT MO Cxeme: 


HO. —e — HO, 
HO, + OH’ —> O; + H,O 
O,—e > 0, 


ITOT Mpowecc CBA3aH, TAKHM OOpa3oM, C IIPOMEKYTOUHBIM y4ac- 
THEM paflKana neprugpoKkcusa. 

M3s10%KeHHbIC BbILUe (aKTHI NMOATBEPKAAaOT MpeACTaBseHHe O TOM, 
uTO IIPH AHOAHOM BbI,eeCHHH KUCMOpOd,a MmpomexyTouHOe oOpa3o- 
BaHHe HH WCYe3HOBeEHHE AACOPOHPOBaHHHIX PaAHKaJOB ABJIAeTCA 
Ml€pBHUHbIM TMpoweccoM, a OOpa30BaHHe HIM HCUe3SHOBeHHE TeX HVJIK 
HHbIX (Pa3OBbIX OKHCJIOB ABJIACTCH JIMUIb BTOPHUHbIM IIpOleccom. 

OgjHako oOpa3yloulHeca Ha 3JIEKTPOAe OKHCJIbI MOFyT OKa3bIBaTb 
CYUIECTBEHHOe KaTaJIHTHYeCKOe BJIMAHHE HA KHHETHKY ITIPOTeKalo- 
UleH SJIEKTPOAHOH peakWHH, a H3MeHeHHeE COCTABa TIOBeEPXHOCTHOTO 
OKHCJIa MOKeT OOYCJOBUTh H3MeHEHHE JIMMHTHPylolleH CTaMHH Mpo- 
iecca. 3 


BblBO}IbI 
1. M3no0x%xeHo COBpeMeHHOe COCTOAHHE BOMpoOca O MCXAaHH3ME aHol- 
HOrO BbIAeJICHHA KHCHIOPOAa U PaCCMOTPeHbI PaOOTb! Pa3MHUHbIX aB- 
TOPOB 110 3TOMY BOTIPOCY, BbINOJHEHHbIe B TeYeHHe NMOCeEAHHX JeT. 
2. YcTaHOBJeHO CHJIbHOe BAMAHHE KaTaJIMTHYeCKHX CBOHCTB T0- 
BEPXHOCTH 3eKTPOZa Ha TIpoTeKaHne mpouecca. 
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3. JIMMHTHpyiollad CTaqHA aHOMHOTO BbIAeIeCHHA KUCIOposa Ha 
HHKee B WeIOUK H3MeHAeTCA NpH mepexoyze OT MaJbIX MJIOTHOCTel 
TOKa K OO/IbUIHM B CBA3H C H3MCHEHHEM CTeMeHH OKHCJICHHA NOBepx- 
HOCTH 3JIeKTpOsa. 

4. Pazo6pauHbl pa3JIM4Hble ONMCAaHHbIe B JHTepaType KHHeETHYeCKHEe 
CXe€MbI Mpowecca. 

5. OGoCHOBbIBaeTCA NpeANoMOKeHHe OO yIaCTHH KHCJOPOAHbIX pa- 
AMKaJIOB H HOHOB B Mpolecce aHOZHOrO BbIJeNeHHA KUCIOpONa. 


Jlutepatypa 

l. H. MT. Cayruuos, Teopus snextpomn3a, 1881. 

2. F. Foerster, Z. Electrochem., 13, 414 (1907); Z. aie Chem., 69, 236 
(1909). 

3. S.Glasston, A. Hickling, Chem. Rev., 25, 407 (1939). 

4. E. Unutanpckaud, B. uyverta, KPOXO, yaCTbh XHMHyecKag, 60, 
1351 (1928) 

5. B. B. Tluueta, WKOX, 1, 377 (1931). 

6. H. Usrapumes, A. Crenaunos, Z, Elektrochem., 30, 138 (1924), 

7. B.A. Pottep, P. Bb. Amnoabpekaan, KPX, 9, 763 (1937). 

8. F. P. Bowden, Proc. Roy. Soc., A126, 107 (1929); F. P. Bowden, 
A. N. Agar, Ann. Rep. Chem. Soc., 35, 90 (1938); H. P. Stout, Disc. 
Farad. Soc., Ne 1, 246 (1947). 

9. H. A. DeRoToOs, AE me Hay4Ho-ncceqoBaTesIbCKHH MH3HKO-XHMH- 
ueCKHH HHCTHTYT HM. A. Kapnosa, 1940. 

10. B. H. Tuu36ypr, ao ce Becenmospcku it, KX, 24, 366 (1950). 

li. U. H. Sankuuga, Bb. B. Spmwmaep, KPX, 25, 565 (1951). 

12. A. 2. O6p y ueBa, K@®X, 26, 1448 (1952). 

13. B. B. 9pmaep, Tpyan 2-H KondepeHxuHH NO KOppo3HH MeTaJoB, M37. 
AH CCCP, "2, 52 (1943). 

14. B. UH. Hecteposa, A. H. DpymMkKuH, K®X, 26, 1178 (1952). 

15. T. B. Kaanuwm, P. X. By pw ten, TAH CCCP, 18, 1093 (1951). 

16. T.B.Kanuw,P.X. Bb ypumtenhu, Tpyap Cosemanns NO 3JIEKTPOXHMHH, 
Yisn. AH CCCP, 1953, cTtp. 863. 

17. T. B. Kaaunm, P. X. By puted u, AIAH CCCP, 88, 863 (1953). 

18. G. Grube, Z. Elektrochem., 33, 389 (1927); 44, 353 (1938). 

19. A.Hickling,S. Hill, Disc. Farad. Soc., Ne 1, 236, 254 (1947); Trans. 
Farad. Soc., 46, 550 (1950). 

20. JI. M. Bow uKosa, A. H. KpachH J bmHKOB, KPX, 23, 441 (1949). 

21. J. M. Boauxosa, J.T. Anhtonosa, A. MK. Kpacvia1bmukKoB, 
MO X, 23, 714 (1949). 

22. W. M. Latimer, The oxidation states of the elements and their potenti- 
als in aqueous solutions, New york, 1938. 

23. A. Hickling, J. E. Spice, Trans. Farad. Soc., 43, 762 (1947). 

24. A.W. Kpacuabmu K OB, Pedeparsi AOKIaOB Ha COBeEMLAHHH NO 31eKTPO- 
xumMun, H3g. AH CCCP, 1950, cTp. 26. 

25. JI. M. Bonukosa, A. UA. K pacha bmu kos, JLT. AHTOHOBA, 
Tpyan THAT, san. 1, Pocxumus3gzat, 1953, crp. 222. 

26. T. HW. Bopucosa, Tpyani CopemlaHHa no aekTpoxuMHH, H3~a. AH CCCP, 
1953, cTp. 386. 

27. B. H. Puceaickuiad, AH. HW. Ty pean, KPX, 24, 567 (1950). 

28. JI. M. Eauua, Jincceptauna, Hayauo-ncceqospaTebCKH (PH3HKO-XHMHye- 


CKHH HHCTHTYT HM. JI. SH. Kapnosa, 1951. 

29. JI. M. Enuua, T. WY. Bopucosa, UW. HW. 3ankunaga, K®PX, 28, 785 
(1954). 

30. TI. a - y KOBLEB, paid aa VMucrutyt pu3snyeckoh xumun, AH CCCP, 


304 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


\ 


31. C.A.Tautmau, Il. 0. Jy kospues, Tpydp Copemanua no x1eKTpoxu- 
mun, H3-Bo AH CCCP, 1953, erp. 504. 
32. A. M. MypTta3aesB, K@X, 27, 1374 (1953). 
33. El. Wakkad, Trans. Farad. Soc., 46, 820 (1950). 
34. HW. A. UW papu, Acceprauunz, MunupetmetsooTo, 1951. 
30. JI. B. Bau toKosa, Jucceptanua, MucturyT pusnvyeckoH xumun AH CCCP, 
8 


36. A. HW. Kpacuhabmu kos, Tpyabl CopemaHnsa no gs7ekTpoxumun, M3q. 
AH CCCP, 1953, ctp. 71. 
37. A.W. Kpacuapmukos, K®PX, 23, 332 (1949); 26, 216 (1952). 
38. A.H. Kpacuabpmuxkos, B. A. AHA peesBa, K®X, 27, 389 (1953). 
39. T. H. Beam uua, A.W. Kpacuapbmukos, K®X, 28, 1286 (1954). 
40. A.W. Kpacuabmukos, JI. M. BoaukosBa, Jl. T. AHTOHOBA, 
MKOX, 27, 512 (1953). 
41. T. H. Beauua, Ancceptanua, 1953. 
® 
23* 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


sanitized Copy Approved for Release 2010/04/26 : CIA-RDP80T00246A043700350001-8 


Kaxdudamu xum. nayk T. H. BEJIHHA, A, H. KPACH/IBLULHUKOB 


JIEKTPOXHMHUECKHE IMPOWECCh! OKHCJIEHMA 
No JABJIEHHEM 


B mpeabiqymux cooOmenHaAx! OblIH OMHMCaHbI OMbITbI TO aHos- 
HOMY OKHCJIeHHIO BOAOpOAa Nod AaBenHeM. B anbHehuiem HaMH OBL 
oGHapyKeHbl HHTepecHble (PakTbI, CBASAHHbIC C AHOAHbIM OKHCJICHHeEM 
MeTaJIJIOB B MPHCYTCTBHH BOAOpORa NO MaBseHvem. 
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Puc. 1. Oxucaenne pogopoga Ha riankow natHHe B 1 H. 
pactpope e”Koro Kan mpH 18 4 32 ama u Temnepatype 20°. 
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Ha pune. | mMoKa3aHbl pe3yJIbTaTbI OLbITOB NO OKHCJIEHHIO BOAOpO- 
ma Ha riaqkKou namaTuuve B 1,0 H. pacTBope exKoro Kamu. KpuBble aHod- 
HOH MOMAPH3aluH Mp AaBeHHAX BOAOpoa 18 Hu 382 amm NoKa3a- 
Hb! B ABYX MacuiTaOax. SHaYeHHA TOTeCHWMala H3MEPAJIMCb MPOTHB 
BONOPOAHOrO BeKTPOAa B TOM Ke pacTBope. 

3aBHCHMOCTb M@XK]Y MOTEHUHAIOM HW IOTHOCTbIO TOKA OCTAET- 
CH JHHeHHOH BHVIOTh AO NOMApH3alHN NopazyKa 20—-30 ms, mMocae 
yuero HAYHHaeT OTKOHATbCA OT WHHeHHOTO xofa. [Ipu Oomee 3HayH- 
TCbHBIX MOMAPH3aWWAX 9TA 3ABHCHMOCTDS NpHOHKaeTCA K NOrapHud- 
muyeckoi. Bompune sHayenna KoadpuuHeHTa nepex sorapHdmMom 
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MOTHOCTH TOKA B OMbITax c naaTHHOK (b = 0,30—0,35) MoryT ObITb 
OOBACHEHbI OKHCeHHEM S/IeEKTpOa B Mpolecce aHOAHOH NOAPH3alHH. 

B nocnenyiouux onbitax Opa CfelaHa NONbITKAa NOABEprHyTh 
JIATHHOBLI SICKTpOL B pacTBOpe, HAaCbINIEHHOM BOROPOAOM HOA 
1aBeHHeM, IpeBapHTeMbHON aKTHBAWMH. OWnakO pesyJIbTaTbl PH 
3TOM NMOJYYHHCh HeomHaHHbIMU. Tlocae TpexkpaTHOH nonepemMeH- 
HOH AHORMHOM U KaTOAHOM NOMApH3alHH KaKAbIH pas B TeVeHHe 4— 
5 MHH. TOKOM oKouo 1,2 ma/cm? 3neKTPOA OTPaBAICA KHCOPOAOM 
4 Ha HeM OovIbule He yCTaHaBJIMBaJICA PaBHOBeCHbIH BOJMOPOAHBIA MO- 
TenuHal. Ylorenyuad Takoro eS 
3NeKTpOJa B OTCYTCTBHE NOMA- 
pu3yloulero ToKa Obl paBeH 
oxono -|0,010 6. 

AKTHBalHaA 93JIeKTpOoa 3 
riaqkKoH WiaTHHbl B TIpHcyT- 
CTBHH BOZOposa Nod WaBwge- 
HHeM JOCTHraeTCH CHATHeEM 
MpeABapUTeJbHOM AaHOAHOH N0- 
AAPH3alHOHHOH KpHBOli. OF- 
HaKO JWJIMTeAIbHOe BbI.epPxKHBAa- 
HHe TIPH NOTeHWMae BbIMee- 
HUA KHCHOpOka pHBOLUT He fx +Q2 Gl A 
K JabHeHivel aKTHBalAH, 4 Puc, 2 Oxkucsenne Bosopoya Ha NpeABapH- 
K OKHCIeHHIO 31eKTpOAa. OCO- — senbno oKHCTeHHOH TaaqKoH MatTHHe 1H, 
GeuHo ObICTPO HacTyNao OTPaB- utero np 40 ama H TeMNepaType 20% 
J@HHe KHCIOPOOM 3JIeEKTPO- 
ja Mp monepemeHHolt KaTOAHOH HU aHOAHOH NMouApH3auHH. ITO 
OTpaBleHHe COXpaHANOch H Mocie yAasenHA CACAOB KHCIOposwa H3 
pacTBopa IlyTeM MHOTOKpaTHOH MpOAYBKH CHCTEMbI YHCTbIM CKAaTbIM 
BOJOPOOM. 

Ha puc. 2 moka3saHa aHosHad NOJApPHsalnA IIpeABapHTebHO 
OTPAaBJEHHOTO KHCJOPOZOM dEKTPOMa H3 rualqKOH MWIaATHHbI NpH WaB- 
neuuu Bosopona 40 amm, 3aBHCHMOCTb MEK/Ly nepeHalip A KeHHEM 
HW TWIOTHOCTHIO TOKa 3/eCb HMeeT NPHOAH3HTEIbHO JMHeCHHbIH Xapak- 
Tep BHAOTb 1O 3HaveHHH NOTEHWHAaa OKOMO +0,2 6. 

Eme Gonee yGeqHTeIbHbIe pesybTATHI ObIIH*MOAYYeHbI MPH AIH 
TebHOM AHOLHOM NoApH3sannH seKTpoda. IipH uccmeqOBaHHH HOHH- 
3AM KUCHOpOsa AWIWTeNbHaA AHOAHaA HW KpaTKOBpeMeHHad KaTOA- 
Had NOAAPH3AaUA B aTMOCiepe KHCAOPOAAa MPUBOAKIH K MOTYYCHINO 
BeCbMa AKTHBHOH MOBepXHOCTH HwWaTHHOBOLO gmeKkTpona? *. ra- 
NpoTuB, Takada xe OOpaOoTKa MpH HacbILeHHy pacTBopa BOJOpO,OM 
NOM aBJICHHeM B HECKOAbKO AecATKOB aTMocdep BbISbIBAaJIA ray6o- 
KOe KHCHOpOMHOe OTpaBJeHHe JeKTPOMa. Hocne aHOaqHOK NOMApH- 
3allMH 97leKTpoOwa B TeyeHHe 12 4Yac. TOKOM NOTHOCTBIO 1,2 ma/cm? 
NOTeHIMa 3TeKTpPOAa MpHoOpeTal CpaBHHTeMbHO BbICOKOE MOMOKH- 
TesbHoe 3HaYeHHe, KOTOPOe Jamee NpakTHYeCKH YE HE MOMIO ObITb 
cHmKeHo. [lake HeCMOTpH Ha HTebHYyIO NOCMeAyIOWly!O KaTOA- 
HYIO NONAPH3alnIo TOKOM HeOOMbIOH MAOTHOCTH MOTCHIHAU TaKOrO 
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SAeEKTPOAa COXPaHA 3HayeHHe nopsAAKa +0,22 — +0,24 e. Houn- 
3allHA BOAOPOAa Ha TaKOM OKHCJICHHOM 9/€KTpose mpakTuyecKuH He 
npoucxonna. 


B jasbHevwiem Hamu OblIM ClemaHbl MOMbITKH HCCeOBaHHA TIpo- 
ecca aHOAHOTO OKHCJICHHA BOROpOAa B HICJOUHbIX pacTBOpax Ha 
NvlaTHHHpOBaHHOH MiaTHHe. B 9sToM Ciy4ae NoOApH3aunA Oblna Ma- 
Aa. pw HeO6oubuimx MIOTHOCTAX TOKa H WaBJeHHAX BOJOpona NopAd- 
Ka 60—90 amm nonsapu3auna Obia MOUTH paBHa Hy; pH Gosee 
HH3KHX MaBJICHHAX BOJOpOsa Hu Somee BbICOKHX MJIOTHOCTAX TOKAa 
NOIAPH3akHA He TpeBbliuasa 
20—30 mé HM ocTaBanacb mpH- 
OJH3HTEMbHO JIHHEHHOH, 3a- 
TeM HaCTyNal udppy3HOHHbI 
nopor, oOycNOBIeHHbIM Heqo- 
CTaTKOM BOOpona  BOnH3H 
3IEKTpOsa. 
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90 “ 
Tp B  onbirax Ha rvalKoH 
ee mJiaTHHe wHanOoee Ba>XKHbIl 
< pe3ybTaT, KaK HAM KaxXKeTCR, 
= 3AKJIOUaeTCA B TOM, 4TO HaCbI- 

50 Z UeHHe pacTBOpa BOOpOsOM 

40 H ee oq apseHuemM B  OONbUOL 

xX }- = . 
ly he oe cTeneHH yCHIHBaeT cnoco6- 
20 eo 






HOCTb 3JIEKTPOAa OKHCAATHCA 
B pe3yJIbTaTe aHOJHOH nowa- 
08 Gn Gop, Pusauun. Ha seKTpove, oKuc- 
J€HHOM TIO2O0OHbIM oOpa3om, 
Puc, 3. Oxucnenme pogopoga na uukene p H3MCHAeTCA CaMBI xapakTep 
| H. WeO¥H NpH pasiH4HbIX AaBneHHAx.  TIOCJIeAyroulero Tipowecca HOHH- 
3alUHH BOsOpona. 

PayOokoe okucaeHve aieKTposa B MpucyTcTBHH pacTBOpeHHOro 
BOAOpoAa Npoule BCero NOHATh MPH AONYWEHHH, YTO KHCMOPOA, o6pa- 
SYIOWMMHCA TPH aHOAHOH NOApH3allMv, B YKa3aHHBIX YCOBHAX BHe- 
ApxetTca B uyOb MetTaua. | 

B faabHehuiem HaMH OblO0 CCeOBaHO aHOZHOe noBeseHue 
HHKEJIA B MpPHCYTCTBHH BOAOpOga NOX AaBlenvem Takx«e B 1,0 H. pac- 
TBOpe eAKOro Kay. | 

B sTHX OnbITax NOMAPH3alHA MpeKpaulanach KaxsbI pas np 
CPaBHHTebHO HEOOJbUINX 3HAYeHHAX NoTeHWMaa (oKoOO +0,14 @), 
yTOObl 436exKaTb OOpa30BaHua Com Ni(OH), 4 u3qMmMUHero oKUCHe- 
HHA oeKTpoya. Tlepexoqum K ONWCaHHIO 3THX OMBITOB. 

Ha puc. 3 npHBefeHbI RaHHbIe NO aHOAHOMY OKUCAeHHIO BOJOpO- 
Aa Ha HMKEJICBOM SJIEKTPOe NPH TaBseHHH BOZOpOra oT | Ao 71 ama. 
SHaveHHA NOTeHWHasa 30eCb TakKe OblwIH H3MepeHbI NpOTHB paBHO- 
BeCHOrO BOJOPOAHOTO SEKTPOfa B TOM Ke pacTBope. 

Kak BHIHO Ha PHCyHKe, 3aBHCHMOCTbh NMOTeHUMaa OT MMOTHOCTH 
TOKa B HCCI€QOBaHHOM HHTepBae 3HaYeHHH NOTeHUHaa ABIAeTCA 
MHHEHHOH, TIpHyeM mepeHanpsxKeHHe 3aMeTHO YyMeHbIIaeTCA MpH 
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KaKIOH NaHHOM MMOTHOCTH TOKa MO Mepe MOBbILMEHHA aBJIeCHHA BO- 
Jopona. 

Ha puc. 4 4 5 opx AZaBenuu Bogopoda 71 uv 30 amm noKasaHbl KpH- 
Bbl€ KAK AHOAHOH, TAK WH KATOAHOH NOMAPH3aNWWH HAKEEBOrO SJeCKTpO- 
na. Ha KaxJOM H3 9THX PHCYHKOB BHAHbI ABe BETBH KPHBBIX. OjHa— 
Ip AMOJIMHEHHad BETBb OXBATHIBAeT BCIO OOJIACTb AHOAHOK WM HauaslO Ka- 
TOMHOH MOAAPH3auHH KH BTOPad—KPHBOJHHEHHaA  OXBATbIBAeT 
OCTAJIbHY!O OONaCcTb KATOAHOH NOJIApH- 


g3aunH. MoxHo OblIIO AYMaTb, Y4TO B sl 
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Puce. 4. Avoguaa Hn KaToqHad NovipH3a- Puc. 5. AnogHad H KaTOAHad NowApH- 
WHA HHKeJleBoro 2 3leKTpogza B 1 H. me- 3alHA HHKeneBoro 3eKTpoga B I H. 
JIOUH TpH aBeHHn Boxoponza 71 amm xu We10uH TpH faBleHHH BoZopogza 30 
Temmepatype 20°. | amm u tevmepatype 20°. 


Jina yTouHenus sToro Bompoca Ha pHc. 6 KpHBbIe KaTOAHOH M0- 
JApH3aluw HHKeIA MOKasaHbl B HOMyNorapupMuyeckoli ceTKe. 13 
PHCyHKa BHAHO, 4TO, HaYHHaA C HeEKOTOPOH HeEOOJbILOH MJIOTHOCTH 
TOKA, 3ABHCHMOCTb M@KLY MOTeHI[HaJIOM HW MOTHOCTbIO TOKa AeHCTBH- 
T@JIbHO ABJIACTCA JOrapHdMuyecKOH. SHayeHuve KOSPHUKeHTA Nepey 
NOTapHMOM IWIOTHOCTH TOKa JIA KAaTOAHOTO BbI-eNeCHHA BOMOposa 
Ha HuKese coctaBaneT 0,08—0,09. [lepeHanpaxenuve KaTOAHOrO BBbI- 
JIeNeHHA BOJOPOMa HECKOJIbKO CHHKaeTCA MO Mepe YBeJIHYeHHA WaB- 
JI@HHA BOOpOoa. 

CnelhyeT OTMETHTb, UTO MIpH Oowee BbICOKHX BeIMYHHAaX WaBeHHA 
BOJOpOAa 34BHCHMOCTb Mey MepeHalpAKeCHHEM H MJIOTHOCTbIO TO- 
Ka IIPH aHOAHOH NOMAPH3alHH B HEKOTOPbIX Cyyadx HadHHaeT HE- 
CKOJbKO OTKJOHATDCA OT WHHeHHOH. B KayecTBe npHMepa Ha pH. 7 
MOKa3aHbl pesyMbTAaTb! AHOAHOM NOMAPH3alHH HHKeMA B | H. paCTBO- 
pe eC4Koro Kaw Mpu AaBreHuH Boxopona 205 amo (kpuBan /). Ilpu 
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AOCTHKEHUH NOTeHUMana --0,18 6 NOTeHWHas HaYHHa BO3paCTaTb 
IIpM H€H3MeEHHOHK CHJie ToKa JO 3Ha¥eHuA NopayKa -+-0,40 — +0,42 e. 
[Ipu 9TOM 3HaYeHHe NOTeHIMaa MepecTaBao 3aBHCeTb OT MIOTHOCTH 
TOKa—HacTylao Pasopoe OKUCeHHe 3eKTpORa. (QTO tba3s0Bo0e OKHC- 
meHve HaO0fa0Cb HAMM JIMUb B HeKOTOpbIX ONbITax.) [Ipu noBtop- 
HOH AHOJHOK NOJApPH3aluH OKHCAeHHe BOOpOa MpoTeKaso B OMH- 
CbIBAeMOM CJly"ae MPH 3HAUHTeNbHO Oonee HH3KHX MJOTHOCTAX 
TOKa, a@ 3aBHCHMOCTb repeHalipsxKe- 
HHA OT MJIOTHOCTH TOKa Oba Tpak- 
THYeCKH TIPAMOJIHHEHHOH JO 3HaveHHA 
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Puc. 6. Katogquaa nonspw3auua Puc. 7, Anoquad NomApu3allHa HUKeNeROrO 3VIeK- 

HHKesIst B 1 H, WleOUH pH pa3z- tTpoxa Bl H. mesTOUN MpH JaBeHHK BoZOpoga 

JIHUHBIX JaBICHHAX BOZOpoMa B 205 amm Hw TemMmepatype 20°. 
MOJYJIOrapHPMHYeCKOH CeTKe. 


noTeHuHala OKONO --0,206 (cM. KpuHBan //). 3aTem noTeHuHnas BO3- 
pacTal JO 3HaYeHHA OKONO +-0,42 6, NocMe Yero BHOBb MpaKTHYeCKH 
MepeCTaBall 3aBHCe€Tbh OT IWIOTHOCTH TOKAa. 

CuelhyeT yKa3aTb, 4TO mosoGHoe (asoBoe OKUCTeHHe HUKeNeBOrO 
SIeKTpOAa YaBanocb HaOMOAaTb MPH AaBNeHHH BOsOposa BbIUe 
110—120 amm, npuyuem Boiue 120 amm notenuuan 2Toro ca30Boro 
PaBHOBeCHA MHpaKTHYeCKH HE 3aBHCeJl OT aBNeHHA BOROposa. 
Hypke noka3aHbl 3HaYeHNA NOTeHI Masa tbasoBoro OKHCICHHA 37eK- 
TpozZa NPOTHB BOAOPOAHOTO 3AeKTpOa B TOM %e€ pacTBope B 
MCC€OBAHHOM HaMH HHTepBasle aBeHHi BoRmopoga oT 130 zo 


320 ama. 

Jlapnenne 

Bomopona, 
anim Tlorentuas, @ 
130 +-0,40—+0, 42 
165 +-0,40—+0,42 
205 +0,40—+0, 42 
240 —  4.0,40—-+40,41 
320 -++0,40—+-0, 42 
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IIpu qaBseHHu BoxOpora 100 ama HW HYDKe Pa3z0B0e OKHCJICHHE HH- 
KeNeBOro SEKTPOMa B ONMCAHHbIX OMbITAaX He HMENO MecTa. HaOsto- 
WeHHbIe (akTbl MOryT ObITb OOBACHEHbI CeAyIOWHM OOpa3som. [Ipu 
aBJICHHH BOZOpOma HuxKe 100 amm aHOMHAA NOMAPH3aluA HHKeIA 
B WeNOUK IIPHBOAHT CHaYasa K OOpa30BaHH!0 NOBeEpXHOCTHOPLO OKHCa 
Ni(OH),, 3aTem kK ero JambHeliwemy okuceHHIO AO Ni,O,. [lotex- 
lua paBHopecua Ni(OH),—Ni,O, pape +1,37 6 nNpoTHB BoZOpos- 
HOrO 9eKTpOAa B TOM Ke pactTBope. HanpoTus, Npv AaBJIeHHH BO- 
opoga Baile 120 amm UMeNO MECTO IIPAMOE OKHCJIEHHE BJIEKTPOMa AO 
Ni,O,, mpHyem noTeHiwvadt papHopecuH Ni—-Ni,OQ, paBeH oKovIO 
-+0,42 @. OTo oO6bACHEHHE ABIAeETCH, KOHEYHO, TOKO IIpeqBapuTeb- 
HbIM. 

B aHHOM CJlyyae NOBbINeHHe JaBeCHHA BOMOpOAa MpHBOUO 
K YBeJIHYeCHHIO BaJICHTHOCTH OOpa3yiolleroca OKHCa. M3 aToro cile- 
AyeT, uTO AeHCTBHeE BOLOPOAa NPHBOJHT K YBeJIMYeHHIO IIPOUHOCTH 
CBA3H MeTavla C KHCJIOpOJOM. . 

OtTmetTuM tlonyTHo padboty B. B. Jlocepa u b. H. Ka6anosa’. 
ABTOpbI OTMeYAIOT, UTO B HEKOTOPbIX CY4aAX MPH aHOAHOH NoOwApH- 
3alHH B FOPAYHX KOHUCHTPHPOBaHHbIX PaCTBOPaX IMeOUH *KeTe30 
TipHoOpetTaeT CNOCOOHOCTh NepexOMuTb B pacTBOp He B ABYXBaJICHT- 
HOH, 4B TpeXBaJIeHTHOH (bopme. 

Smecb HMEe€TCA OLIPeAeeHHad aHaJIOrHA C HalHMH HaOwOJeHHA- 
MH TIO OKHCJIGHHIO HHK@JIA, Tak KaK IIPH4HHbI NMOBbILICHHA BaJIeHT- 
HOCTH OOpa3ytOUlHXCA COeAHHEHHU B OOOHX CyUaHX, TOBHAMMOMY, 
CBOAATCA K aJCOPOWHOHHbIM ABJICHHAM Ha IIOBEPXHOCTH 3JEKTPOAOB 
B Tipowecce HX aHOAHOH NOMApH3alHnH. 

Ha OCHOBaHHH IIPOBeJCHHbIX OTbITOB MbI TIPHXOAHM K BBIBOJLY, 
4YTO BbICOKOe PaBHOBeCHOe AaBMeHHE BOAOPOAa Ha PacTBOpOM B He- 
KOTOPbIX CJIYYaAX YCHJIMBaeT OKHMCeHHE HHKeAA pH ero aHOZHOlt 
NGAPH3alHH HW TpHaeT OOpasyroulemycaA OKHCAY CBOHCTBa (a30- 
BOrO H OAHOBPeMeHHO NacCHBUpYIOMLero OKHCIA. 

[lockobkKy BCe OMbITbI Mbl MPOBOAHJIH Ha BO3AYUWIHOOKHCJICHHOM 
HHKee, MOXKHO OJHOBPeCMEHHO BbIBHHYTb TakKe HW NpeANoOMO*KeHHe, 
uTO TpeObipaHHe B pacCTBOpe, HACHIIIeEHHOM BOJOPOJOM MOA AaB- 
JIGHHEM, TIPHBOAHT K YIMPOYHEHHIO BO3SAYHIHOrO OKHCJIa HHKeJISA, 
IIpHueM 3TO YNPOUHeHHe COxpaHsAeTCA IPH NocwesxylouleM YMeHbILe- 
HHH aBJIeHHA BOsOPOsa. ) 

[IpHMeHaABUIaaca HaMH MeTOJHKA paOoThl 3ak/l0UalaCb B TOM, 
uTO CHa¥asla CHHMaJ1aCb NOJIAPH3aWMOHHaA KpHBaw pH Sowee BbICO- 
KOM JaBJICHHH BOJOpOa, 3aTeM AaBsIeEHHe BOAOPOMa NOCTENeCHHO YMCHb- 
iuasocb H NocweLyouNe NOJAPH3ZaWHOHHbIe KPHBbIe CHHMAJIHCb IIPH 
Oomee HH3KHX 3Ha4eHHAX MaBJIeCHHA BOJOpOa. 

BeposTHO, HMe€HHO NOSTOMY HalJe@HHaA HAaMH 34BHCHMOCTb MexK- 
AY nepenanpsexKeHHeM H MIOTHOCTbIO TOKa JaxKe TPH AaBseHHH BO- 
jopoya | amm Hocuna AMHeHHbIH XapakTep, Tora KaK APYyrHMH aB- 
TOpaMH TIpH aTMocdepHoM AaBJICEHHH BOJOpOfa, KaK MpaBuslo, OOHa- 
PYKMBaNaCh OOBIUHAA NOrapHPMUYeCKaA 3aBHCHMOCTh AVIA Mpowecca 
HOHH3alHH BOsOpoma Ha HuKeWe® 9, 
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B OTAHYHe OT TEXHHYECKHX CIVIABOB HHK@IA C 2Kee30M, Ha YH- 
CTOM HHKe&JI€ NOBTOPHbIe OMbITH! @HOAHOM WH KaTOAHOH NOMAPH3alLHH 
HE OKa3bIBalOT MpaKTHY¥eCKH BAHAHHA Ha XOM WH XapakTep nociezyrwo- - 
UlHX MOJAPH3aWHOHHbIX KPHBbIX, KaK 93TO BHAHO, Halpumep, Ha 
puc. 8 u 9. 

MHorouHcseHHble (akThl 3aCTaBJAIOT MpeANOMORKUTh, YTO KHCJO- 
pod WH BOAOPOA OKa3bIBalOT B3AMMHOe BJIMAHHE APyr Ha Apyra pH 
HX COBMeCTHOH aCcopOuHH. ITO B3aHMHOe BAHAHME NOMOraeT NOHATH 
TOT (aKT, 4UTO MPOYHOCTh aACOPOUHOHHBIX OKHCJIOB, OOpa3sylonulHxcA 
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Puc. 8, OxuceHue Bogopofza Ha Puc, 9. OkucneHne BOROposa Ha HHKeTe . 
HHKeIe «=B Ll oH, weloun mph B1H. menoun pu yaBreHuu 30 ama 

qapieHHu 71 amm 4 TemMiepatype H Temmepatype 20°. 
20°. : 


MNpH aHOAHOH NOAAPH3aWuH WaTHHbI UX HUKeIA, BOSPacTaeT MO Me- 
pe MOBbIMeHHA JaBIeHHA BOZOpOAa. ITO Ke B3AHMHOE BJHAHHE MO- 
MoraeT Tak>Ke TIOHATb, NMOYeMY HMCHHO KaTOQHOe BOCCTAHOBJeHHe 
KHCNOpofqa Ha WwaTHHe®* mpoTekaeT ywepe3 B3aHMOJeHCTBHeE MO- 
Je€KYJbl KHCMOpowa C agCopOHpOBaHHbIMH aTOMaMH BOsOpOra pH 
TaKHX 3HAYeCHHAX NMOTeHWHaa, MpW KOTOPHIX afcopO6unA aTomap- 
HOTO BOMOposa B aTMOCiepe 4YACTOFO BOAZOpOsa OTcyTcTByeT. MoxHO 
AYMAaTb, UTO B aTMOCHepe KHCOpOAa, B OCOOCHHOCTH MPH BbICOKHX 
ero JaBJICHHAX, acopOUHA KaTOAHO OOpa3ylOULHXCA ATOMOB BOJO- 
pola OKa3bIBaeTCA BbIIle, YeM B aTMOC(epe BOZOPOa. : 


BbiBowbl 


1. MccnegqoBaHo aHOJHOe OKHCIeCHHe MWaTHHbI WH HHKeA B OpH- 
CYTCTBHH BOfOposwa NOX AaBseHHeM. 

2. IIpucyTcTBHe pacTBOpeHHoro BOsOposa obseruaeT agcop6- 
WHIO aHOAHOOOpa3yIOUlHXCA NOBePXHOCTHBIX OKHCIOB. [ToBpmueHve 
AaBJIeHHA BOLOpOAa NPHBOAHT K AaJIbHeHWIeMy YBeJIHYeHHIO NpOUHoO- 
CTH 3THX OKHCJIOB. | 
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3. Bpicka3aHo MpesANosoKeHve O B3aXMHOM BJIHAHHH KHCOpoO- 
Aa HW BOMOposa NpH UX CoBMeCTHOH agcopOuHH. IIpucyTcTBue pacTBo- 
PeCHHOTO MOJIEKYJIAPHOIO KHCAMOpOsa B CBOIO OYepedb OONeruaeT ar- 
copOUHio KaTOAHOOOpa3yloulHxXcA ATOMOB BOJOpOAa. 
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YI, AHAJIM3bI 
MH METOJHKA JIABOPATOPHbIX HCCJIEQOBAHHHM 





@. M. PATIONOPT, Il. A. XOAAK, T. H. HATPOBCKA SI 


OMPEREJIEHHE BJIATH B FA3AX, 
COREP)KAIWHX ITHJIEHOBBIE YIFJIEBOROPOAbI 


Han6onee pacnpocTpaHeHHbIM B 3aBOACKOH NpakTHKe MeTOJOM 
ONpeleeHHA BAarH B ra3aX ABJIACTCH BECOBOH MeTOJL, OCHOBaHHbIH 
Ha TOTMOULEHHU BuarH TBepAbIMH COpOeCHTaMH—IIATHOKHCHIO (hoc- 
(bopa, MIaBAeCHHOH CAKOH WeOUbIO H XJOPHAOM KaJIbUKs. Tipu ana- 
yiu3e Ta30B C MaJIbIMH KOHILCHTPalHAMH BJIarH BeCOBOH MeTOA He 
JlaeT HaJe@*KHbIX P@3ybTATOB; KpoMe TOTO, OH AJIHTeIeH H MO3BOKET 
ONPeAeIATh JIMMWb cpesHee COsepxRaHHe BATH B raze 3a 6o/IbIUON 
IpOM@EXYTOK BPeMeHH, YTO 3aTPYAHACT ON€PaTHBHbIN KOHTPOAb NPo- | 
U3BOACTBeHHbIX TpOLeccos. | 

B HeKOTOpBIX C1yuaax BeCOBOli MeTOJ, HE MOXKET ObITb NpHMeHeH | 
H3-3a MOGOUHBIX peakIWHli MPHMeHAeMbIX COPOeHTOB C KOMIOHEHTAMH 
HcCIeMYeMOHM TasOBOM CMECH. 

IIpu BplGope MeToda AIA ONpeMeeHHA COMepAKaAHHA BATH B OTH- 

JIEHOBOH (PpaKIMH KOKCOBOrO Ta3a Mbl BCTPeTHJIHCb CO CJIejyIOlulHMi 
gaTpyqHeHHamMH. Analu3y Nodiexkal Ta3 MOcMe OYHCTKH OT Bary 
B CKpyO6epax c TBepMOH eAKOM WeNoOUbIO C NpesNOMaraeMbiM COMep- 
*KAaHHeM Bar OT HeCKOJIbDKHX me/m® yo 30—40 me/m®. Takum | 
o6pa3oM, BeCcOBoe ONpeseeHHe BAH NMOPIOULeHHeEM EAKOH WLEMOUbIO | 
B JaHHOM calyuae OblIo HellemecooOpasHo. [IpumMeHenne B KayecTBe | 
cop6eHTa MATHOKHCH toctopa OKAa3aOCb HeNPHEMJIEMBIM BCEACT- 
BHe B3aHMOJeHCTBHA M@xKAY UATHOKNCbIO tpocdopa H 3ITHJICHOM C 
o6pa30BaHHeM TIPOMYKTOB TIPHCOeAMHeHHA HAH NOJMMepH3alyHH. 
Take HelMpHrolHO OblwIO TIPHMeHeHHe XJOpHAa KaJbuvA BBHAY 
BbICOKOH yIIpyrocTH BOAAHOTO Mapa Had HEM. 

lis Apyrvx MeTOJOB ONpeseeHHA BaKHOCTH Fa30B B MpOH3BOA- 
CTBCHHOM KOHTpOJIe JOBOJIbHO 4YaCTO HCHOMb3YeTCA METOA H3MEPeHHA 
TOUKH POCbIl. ITOT METOA He MOF ObITb HCIOb3OBAH NPM aHaJIM3e ITH- 
jleHOBOH (bpakWHH, Tak Kak COJepxKallHeca B Heil B HeOOMbINUX KO- 
WHYeCTBAX BBICWIHE HeMpeAebHbIe YrIeBOMOPOAb! STHJIEHOBOK Fpyn- 
bl KOHJCHCHPYIOTCA IPH TemlepaType Oovee BbICOKOH, YM OKKAAB- 
WiasacHh TOUKA PoOcHl. 

ABTOpbl TIPpOBePpHJIH BO3MO2%KHOCTb TIPHMeCHCHHA AVIA aHaJIH3a 
3THJICHOBOH (bpakWHH oOObeMHOTO MeTOMa ONpeAeeHHA Barn, 
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OCHOBaHHOrTO Ha B3akMofeHcTBHH H,O c HOA-MMPHAHHOBbIM PeaKTH- 
pom (76 2 KpucTasinueckoro Hoga, 200 ma TupHANHa u 60 2 ABYOKH- 
cu ceppl B | «2 MeTaHOJbHOrO pacTBopa)'. 

IIpu 3Tom Oblia HCNOb3OBaHa MeTOANKAa, NpeAWiowKeHHaA OAHHM 
H3 aBTOpOB?, KOTOpad 3aKJ10UaeTCA B NOTJIOWCHHH BJlarH 3STHJICH- 
rAuKOIeM IIpH MpomycKaHHH yepe3s Hero ra3a CO CKOPOCTbIO JO 
20 z/uac HW MoceAYOUuLeM THTPpOBaHHH MO YYeHHOLO pacTBopa HOA-NH- 
DHAHMHOBbIM P@aKTHBOM JO NOABJIEHHA KETO-KOPHYHEBOH OKPacKH. 

B npesbiayujelt pa6ote® Oplia noka3aHa WesecooOpa3HocTb MpH- 
MeHCHHA HOA-MHPHAMHOBOrO MeTOfa AIA AHaIH3a Ta30B: OTHOCHTEIb- 
Had NOPpewiHOCTh ONpeseseHHA BAAarH NO STOMY METOY He TIPEBbI- 
waer 5% (npH aHainse raga c CosepxKanHeM Barn OKOO 40 Me! m*) 
HB CpeHeM CocTaBseT OKOIO 2%; NpH 3TOM COKpalaeTCA Mposos- 
MKHUTCIbHOCTb 4HAIH3a TO CPaBHEHHtO C BECOBbIM MeTOJOM. 

Kak H3BeCTHO, 3THJICH WH Apyruve 3THIeHOBbIe yrieBoAOpodbl (mpo- 
nusex, OYTHIeH H T. J.) B3aHMOseliCTBYIOT C HOJOM, OOpa3sysA COOT- 
BeTCTBYlOUlHe HOAMpousBogHble. TlosToMy WIA PeWleHHA BOlIpoca 
© TOM, IIpHrofleH JIH HOA-THPHAMHOBbIN MeTOA AVI aHAIH3a STHJICHO- 
Bolt (pakUWH, HeEOOXOAMMO OplIO pacnolaraTb JaHHbIMH O PpaCcTBO- 
PHMOCTH 3THe€Ha B 3STHJeHrIMKOUe. 

B mutTepatype 3TH AaHHble oTcytcTByioT. Jlia nonyyeHHa Heoo- 
XOMMMbIX JAHHbIX Obl] NOCTABJeH PAZ ONbITOB B MaOOPATOPHbIX YCJO- 
BHAX™. 

[Ip NpoBeseHHH ONBITOB NOTOK STHeHA H3 OaoHa, Nocse Npes- 
BaPHTeIbHOM OCYLIKH B KOJIOHKE C IATHOKHCbIO cbochopa, HalpaBsa- 
au CO CKOpocTbio 3—d A/Yac Yepe3s ABa NOPIOTHTeA, COMepKaBUIUX 
Kaxkdblii 10 5 MA TpeABAPHTeAbHO OCYLWICHHOTO STHJeHTIAKOIA™™. 
[a3 mponyckanu B TeyeHHe 2—3 4ac., 34TEM HKHAKOCTb B MOPOTHTE- 
AX THTPOBaH HOA-NMPHAMHOBbIM PpaCTBOPOM. OAHOBPeMeHHO IIPO- 
H3BOMHJIH KOHTPOJIbHOe THTPpOBaHHe STHJICHTMHKONA, B3ATOTO AVIA 
OMbITAa. 

Kak BHZHO H3 MOJYYeHHbIX DaHHbIx (Tab. |), KOHYeCTBO HOL- 
NHPHAMHOBOrTO pacTBopa, HOWeMWero Ha THTPOBAHHE STHJICHTNKONA 
nocje IpOmycKaHHaA yYepe3s Hero Cyxoro STHIeHa B TeYCHHE HECKOWIb- 
KUX YaACOB, He MpeBbIWIasIO pacxOfa Ha KOHTPOJIbHOe THTPOBAaHHe. 
Ha6O.1toaBuIHeCA OTKJIOHCHHA B TY HJIH HHVIO CTOPOHY COCTABJIAJH 
oxono 0,1 ma Hod-NMupHAMHOBOrO pacTBOpa, YTO Jex*KHT B Npemedax 
MOrpeluHOCTH THTpOBaHHs. 

[lowy4eHHble pe3yJ1bTaTbl MO3BOVINJIH CHeIaTb BbIBOA, UTO 9THJCH 
ipakTHYeCKH He pacTBOpAeTCA B STHEHTIHKONe, H TocmTeAHHIL MO- 
“KET ObITh TPHMeHEH MIA NOPAOWeCHHA BMarH M3 ITHIEHOBOH (ppak- 
WH H APyrHX STHAeHCOMepMaLHX Ta3zoB. 

Bocnpou3BOAHMOCcTb onpeseieHHi BularH OObeEMHbIM METOJOM 
Obl.1a IpOBepeHa CPpaBHHTeJIbHBIMH MapaJVIeJIbHBIMH AaHaH34aMH YHCTO- 


* Pa6oTa npopejeHa npw yuacTHH 3. Tl. Tumoxunon. 
** B onbitax Obl.t HCN0.1b30BaH KAaK YHCTbI STHeH, TaK H 9THJICH, COMepKaB- 
WH MpHMeCb BBICHIHX YTHACHOBBIX YF.1eBOLOPOAOB. 
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| Ta6auya | 
PacTBOpHMOCTb 3THJeHa B ITHJCHrIHKOWNe 
KomnyecTBo HOA-nupH- | Komnyectso wog-nupn- | Komnyuectso vog-n“pH- 
Bpems mponyckaHHaA AHHOBOrO pacTBOpa, JHHOBOFO pacrTBopa, AHHOBOrO pacTBopa, 
9THIEHA Yepes noweuero Ha THTpO- | Nowenurero Ha THTPpo- | nomweyswero Ha KOHT- 
STHJICHTAHK Ovlb, BaHHe pacTBOopa B Mep- BaHHe pacTBOpa BO pOsbHoe THTPOBaHHe 
YaCbl BOM MOPrloTHTeJe, BTOPOM NOrsoTHTese, STHJICHT HK OIA, 
MA MA MA 
3 0,9 0,9 1,0 
2 0,9 1,0 1,0 
2,0 1,1 1,0 1,0 
2,0 1,0 1,05 1,0 
9 1,0 1,0 1,0 
9 i 1,0 1,05 
3 ie 1] 1,05 
9 2,8 9.7 2,7 
3 2.5 26 2.6 


ad 


TO STHJI€Ha H MPOMbILIJICHHOTO ra3a, COAepxKaBlwero, KpoMe 3THMEeHA, 
oko0 5% Nponusena HW HeOONbUIHe KOJIMYeCCTBA BbICIUHX AJIKEHOB. 

JlaHHbIe ONbITOB NOKa3aIH BIOMHE YNOBJETBOPHTebHY!IO CXOMU- 
MOCTb pe3yJbTaToB (Ta6n. 2). PacxoKaeHHa sIeKanH B Mpegenax 
0,/—2,4% wu B CpeqHeM cocTaBAIM OKOO 1,5%. 





Tab auya Z , 
‘ Bocnpon3BoAHMOCTb pe3yb1aTOB aHaJiN3a ! 
{ 
Haliennoe cogepkanne 
Barn, M2/M3 CpeqHee OTK.10HeBHe ; 
Hccnenyemblit ra3 NapajesbHbIe ONpeAeeHHA oarH, iS cain | 
onpegenenne | ompegenenne nae /e 
mepBoe BTOpoe 
| 
STHeH 520 546 533 2,4 
» 538 523 530 1,3 | 
» 609 625 617 1,3 ) 
» 621 643 632 1,7 | 
» 741 730 735 0,7 
STumenopan = pak- 1200 1220 1210 0,8 
IkHA = KOKCOBOTO . 
Ta3a 
To xe 540 520 530 1,8 
» 1610 1660 1635 129 
» 1480 1430 1455 1,7 
» . 1120 1090 1105 1,3 
BaiBowbl 


1. YcTaHosieHa npHrogHocTb O6beMHOTO MeTOMa onpeseneHua 
BarH, OCHOBAHHOrO Ha THTPOBaHHH HO-MHPHAWHOBbIM PeaKTHBOM, 
AAA aHaIH3a JTHEHOBOH PpakUWH KOKCOBOrO ra3a WH APyrux ITHEH- 
cofep Kalyx Tra3zos. 
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2. BOcMpOu3BOQHMOCTb aHaJH30B BMOMHE YOBJETBOPHTenbHa. 
PacxOKAeCHHA MeKAY NapasNeAbHbIMH aHaH3aMH He MpeBblllaloT 
2,4% HW B CpegHem cocTaBasioT 1,5%. 


Jlutepatypa 


1. wx. Mutueaa, 0. Cmuur, AxsBametpiHa, W3yaTunaut, 1952. 
2,02. M. Panonopt, Tpyab TMA, sein. II, Focxumu3nat 1954. 
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Pengantoep /f. At. YepxaccKkes Texu. peaaxtop B. H. Kopxecea 
T 03799 = Hognucaiio Bp neyatp 20/Vi 1956 Tr. 
Bymara Ux 922 yg 11,5 GyMawNBIX—23 NevaTHbIX ACTA Y4.-H3a. JHCTOB 22,5 
Tupax 1000 aK. Saka | H3manne 3aka3irce 
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ONEYVATKH 
a 
Cmp. | Cmpoka | Haneaamano Hoaxno 6umo 
a ee err 
4] 19 cnusy HHEPTHBIe yriesoAOporbl XHMHYeCCKH HHEPTHbIe ra3bt 
65 Puc. 5, ] 
nognuct "Peo dg DN 
77 ~+|- [pacha 6, 
cTpoka 2 86 ,2 86 ,9 
cBepxy 
77 [pada 6, 
cTpoka 3 89,9 89 ,2 
CBepxy 
119 2 cHH3y Bpyue Bpyaxc 
124 Puc. 3, 400, 450, 475 u 500 400 
NOANHCb 
124 Puc. 4, 450, 475 u 500 500 
NOANHCb 
124 Puce. 5, 475 u 500 475 
NOANHCb 
128 18 cpepxy peakuuHi (1). peakuni (1) H peakuHH 
| BOAAHOFO 1ra3a. 
130 4 cnnsy w3qaHnax!3—!5 | usfannax!* 15, 
137 lpada 6, +478 —478 
cTpoka 4 
cBepxy 
138 Puc. 1, | (2—5) (13—16) 
NOANHCh 
139 10 cBepxy (1, la, 13—17) (1, 13~17) 
141 Ta6nua 5 P3 P3 
; CH 
rpada 6 RK a igkK=lg = 
CsHg” He : Posa? H2 
189 4 cpepxy 5 vaca 0,5 uaca 
207 Pue. 3, a\cOp6u pOBaHHbIxX He AecOp6upoBaHHblx 
NOAMHCb 
215 18 cBepxy H3 pue. | H3 pue. 2 
215 27 cpepxy | 1,3 3,1 
222 23 cBepxy o6pa30Bannal o6pa30BaHHA4 
226 Pue. 12 Bo sBropoit wkaje cHv3y Mporyujesa Hagnuch «Cogep>xa- 
’ HHe KHCOpola B cMecH, %» 
272 6 cHH3y 190 2/2 (NO3)s 190 2/4 Ca(NOs3)z 
291 19 cnu3y 1—12% l—1 2% 
301 1 cHH3y 300—750 300 —630 
305 12 cHH3y 0,32—0,82 0,17—0,83 
344 3 cBepxy noka TOKa 


Tpyanl THAI. Bamycx yV. 
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